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Meepcon  0.  3.  AganTanpiff,  CTpecc  h  npo^njiaKTHKa.  M.,  Hayna,  1981. 

B  MOHorpa$HH  paccMOTpena  npoO.ieMa  ajianTapmr  oprami3Ma  k  <$n3n- 
TecKHM  narpy3KaM.  bbicothoh  ranoKcua,  caojkhbim  ciiTyarpifiM  cpepBi  n  6o- 
jic3tihm.  IloKa3aHo,  uto  b  ocHOBe  aganTaipm  ko  BceM  9thm  (JaKTopaM  jiewaT 
aKTHBapna  CHHTeaa  HyKAertHOBBix  kiicjiot  h  OeAKOB  n  (^opMupoBanne  CTpyn- 
Typiioro  caopa  b  crrc/reMax,  OTneTCTBeHHBix  sa  apanTapino.  3naniiTeABnaH 
aacTb  Knitrn  nocBHipena  odcyiKAennio  no3MO>KnocTii  ncnojiB30Banira  apanTa- 
pHH  pah  npo$HJiaKTHKH  3af5oAeBanni'[  opranon  KponoodpaipeHiiH  n  roJiOBHOro 
Mosra,  a  TaKwe  xnMnaecKOH  npo$njiaKTHKe  CTpeccopHBix  noBpeHcpeHnn 
opranH3Ma. 

Tfunra  paccHHTana  na  OnojioroB  n  mcphkob,  aairaMaTonpixca  npoGjieMa- 
mh  apanTarpm,  TponnpoBKii,  cTpecca,  a  TaiOK©  na  KappuoAoron,  (JtapMaKOAO- 
tob  n  $n3HOJioroB. 

Hji.  50,  tbOji.  42,  cnncon  jiht.  618  na3B. 

Meerson  F.  Z.  Adaptation,  stress  and  profilactic.  M.,  Nauca,  1981. 

The.  monography  concerns  the  problem  of  adaptation  of  the  organism 
to  physical,  load,  altitude  hypoxia,  stressing  situations,  and  to  the  injuries 
of  the  organism.  Tt  is  shown  that  in  the  basis  of  adaptation  to  all  this  fac¬ 
tors  lays  the  activation  of  nucleic  acids  and  proteins  synthesis  and  the  for¬ 
mation  of  the  structural  trace  in  the  systems  responsible  for  adaptation. 
The  considerable  part  of  the  book  is  devoted  to  the  discussion  of  the  possi¬ 
bility  to  use  adaptation  for  prevention  of  the  diseases  of  the  blood  circula¬ 
tion  system  and  of  the  head  brain  and  also  to  the  chemical  prevention  of 
stress  damages  of  the  organism. 

The  book  is  adressed  to  biologists  and  meditions  who  studies  the  pro¬ 
blem  of  adaptation,  training,  stress  and  also  to  the  cardiologists,  pharmo- 
cologists  and  investigators  who  works  in  the  field  of  sport  and  aviation 
medicine. 
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IIpncnocoojieHiie  aeAOiieKa  a  jkhbothbix  k  oapyataioipea  cpepS 

HBJIHeTCH  OpiIOM  II 3  TJiaBHBIX  IjpoOjICM  6HOAOITIH.  0Ta  oSjiaCTB  HC- 
CAepOBaima  6bijia  a  ocTaeTca  hctohhhkom  apKax  npimepoB  H3yMH- 
TeABiioro  coBepmeHCTBa  jkhboh  npapopbi,  a  TaitHie  apenoa  miTepec- 
iibix  nayMHbix  pacKyccaa. 

HocAepHae  pecHTiuieTiiH  npiiAajm  npoCAene  apanTapaa  npito 
BbipaweniibiH  nparMaTiiuecKHii  xapaiiiep.  Tpe6oBamm,  npepiniBAHe- 
Mbie  k  AGAOBeity  CypuBiM  paaBiimeM  paBHAiKiapaa,  ocBoetmeM  bob- 
pyamoro  npoc'rpaiicTBa,  Kocwoca,  nojmpiibix  paiioiioB  mianeTbi  a 
MnpoBoro  oKeana,  apaBeAii  k  acnoMy  oco3naHino  <J»aKTa,  hto  acnoAB- 
30BaHne  ecTecTBemioro  nyni  apanTapaa  oprann3Ma  k  tfiaKTopaM 
epepw  pepaeT  bo3moh«hhmh  CBepnieiiaa,  KOTopbie  Buepa  6 bum  ne- 
OCymeCTBHMbl,  H  n03BOJIIieT  COXpaHHTb  3A0p0BI>e  B  yCJIOBHHX,  KOTO- 
pwe,  Ka3aaocb  Gbi,  HeasGeamo  poajkhbi  Bbi3BaTb  6oAe3Hb  n  paaxe 
CMepTb.  OraAO  oaeBHpHbiM,  xito  poAroBpeMennaH,  nocTeneHHO  pa3BH- 
BaioipaacH  a  pocxaTOAHo  HapeamaH  apanTapaa  hbahgtch  neoGxopa- 
moh  npepnocbiAKoii  pacmapenaa  peaTeABHOCTa:  aeaoBeKa  b  aeoGbiu- 
iibix  ycaoBaax  epepw,  BaambiM  $aKTopoM  noBbiineHaa  pe3acrreHT- 
nocTa  spopoBoro  opraHH3Ma  BooGipe  a  npo(|)HAaKTHKH  pasAiumbix 
6oae3iiea  b  aacTHocTa.  I_I,e.AeHaiipaBjieHHoe  acnoab30BaHae  poAroBpe- 
MeHHoik  apanTapaa  pah  peinemiH  othx  3apan  TpeOyeT  ne  toabkO 
oGipero  rioHaMaHaa  apanTapaa,  He  toabko  onacaHaa  ee  Miiorooopa3- 
hbix  BapaaHTOB,  ho  ripe/Kpe  Bcero  pacapbiTiia  BHyTpeiiHax  MexaHH3- 
mob  iipncnocooAeHiia.  IlMemio  3TOMy  raaBHOMy  Bonpocy  aflanTapaa 
b  Teaenae  nocAeAHirx  20  AeT  obiah  nocBaipenbi  accAepoBaiiaa 
O.  3.  Meepcona,  pe3K>MiipoBaimbie  b  paHiioa  KHare. 

OcHOBy  KHnra  cociaBAaeT  oparaHaABHaa  KOHpenpaa  aBTOpa  o 
MGxaHii3MG  HHAaBapyaAbHoa  —  (JteHOTanaaecKoa  —  apanTapaa  opra- 
HH3Ma  k  epepe.  TAaBiioe  noAomeniie  KOHpenpaa  coctout  b  tom, 
hto  $aKTopbi  hah  HOBbie  CHTyapHa  oKpy>KaioipeH  cpepbi  cpaBiiaTeAB- 
HO  SblCTpO  IIpIIBOpaT  K  (|)OpMHpOBaHHIO  C^yHKpHOIiaABHblX  CIICTeM, 
Koxopbie  MoryT  o6ecneaaTb  Aiimb  nepBOiiaMaAbiiyio,  bo  mhotom 
HecoBepiueHHyio  OTBemyio  apariTapaoimyio  pcaKpaio  oprana3Ma. 
JJ^Aa  GoAee  noAiioa,  Goaee  coBepiueiiiioa  apaiiTapaa  caMo  no  ce6e 
B03HaKHOBenae  c^yiiKpiioiiaAbiioa  cacTeMbi  0Ka3BiBaeTca  nepocTaToa- 
hbim —  neoGxopaMo,  MTo6bi  b  KAeTKax  a  opraaax,  oSpaayioipax 
•ranyio  cacieMy,  b03Hiikah  CTpyKTypawe  aaMeiieiiaa,  (JjHKcapyioipae 
cacTGMy  a  yBGAaaHBaioipae  ee  «$H3HOAoraaecKyK)  moiphoctb». 

KAioaeBbiM  3BenoM  Mexaiia3Ma,  ooecneaiiBaioipero  3tot  npopecc, 
a,  cAepoBaTeAbiio,  KAioaeBBiM  3BeHOM  Bcex  <|>opM  ^eaoTanaaecKoa 
apanTapiiii  aBAaexca  cyipecTByioipaa  b  KAeTKax  B3aaMocBH3b  Me?K- 
py  (|)yHKpaea  a  reHeTaaecKaM  annapaTOM  kagtkh.  OyHKpaoHaAbHaa 
narpy3Ka,  BH3BaHHaa  peacTBireM  (|>aKTopoB  cpepbi,  Kait  rioKa3aA 
(t>.  3.  MeepcoH,  npaBopiiT  k  yBeAaaeiiaio  ciiHTe3a  nyKAeaHOBBix 
khcaot  a  6eAKOB  a,  itaK  CAepcTBiie,  k  (|)opMapoBaHaio  TaK  na3biBae- 
moto  CTpyKTypnoro  caepa  b  cacTeMax,  cnepa^aaecKii  OTBeTCTBeHHbix 
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3a  aAanxapHio  opraHH3Ma  k  AankoMy  KOHKpeTHOMy  4>aKxopy  cpeflkl. 
I^HTOjiorHHecKHe,  SiioxHMiiHecKiie,  <|>H3HOJiorHH6CKHG  HCCJiGAOBanna 
aBTopa  noKa3ajiH,  axo  b  iiaiiSojibinen  Mepe  npn  sxom  pacxGx  Macca 
M6M6paHHBIX  CTpyKTyp,  OXB6XCXB6HHBIX  3a  BOCnpiIHTIie  KJieTKOH 
ynpaBJiHiomiix  ciirnajioB,  hohhbih  TpaHcnopT,  SHGproooGcncaGHHC 
H  T.  H.  CpopMHpyiOmHnCH  «CHCXGMHBIH  CXpyKXypHBIII  CJI6A»  COCXaBJIHGX 
ocHOBy  HaflGH^riOH,  /j;ojiroBpGM6HHOH  (|)6H0XHnHaGCK0H  aflamapHH. 

Pa3BixBaa  axo  npGACxaBJiGHHG,  CD.  3.  MeepcoH  bbihchhji,  hto  pojib 
necneu;H(|)HaecKOro  cxpGcc-ciiHApoMa  b  ct anoB  ji  ghiiii  aflamapHn  co- 
ctoht  b  «CTHpanHH»  CTapBix  CTpyKTypHBix  cjigaob  II  KaK  6bi  ncpc- 
Aaao  ocboGoahbihiixch  pecypcoB  opraHH3Ma  xgm  cncxeMaM,  rAe  (|)op- 
MiipycTcn  hobbih,  cooTBeTCTByioipnii  Aannoii  oGcxaHOBKC  cxpynxyp- 
hbih  cjiga.  B  paMKax  KOHpenpHH,  pa3BiiBaGMoii  b  axon  KHHre,  aBxop 
^OpMyJIIipyGX  II  oSoCHOBBIBaGX  HOJIOJKGHHH  0  cpoanoiiii  AOJirOBpGMGlI- 
noft  aAanxapioi,  o  pa3Jinanoii  apxiixGKxypc  ciicxeMUBix  crpyKxypHBix 
cjigaob  npii  aAanxapnn  k  pa3JinaiibiM  (JiaKxopaM.  MHxepcciibiMii 
II  Ba>KHBIMH  HBJIHIOXCH  HAGH  aBXOpa  0  XOM,  HXO  CBM  3XOT  CJIGA 
HBJIHCXCH,  HO-CymGCXBy,  CXpyKXypiIBIM  OKBIIBaJlGHXOM  AOMMIiaHXBI, 
axo  oxBGTCXBGHiiaji  3a  aAanxapmo  cncxGMa  (JiyHKpnounpyGX  bkoho- 
mhhiio  II,  HaKOHGA,  HAGH  o  cymecxBOBaHim  afixucxpcccopHBix  cncxeM, 
oGecnGHHBaioiipix  aAanxapHio  opraini3Ma  Aa?KG  k  xhjkgjibim,  Ka3ajioci. 

6bI  6G3BBIXOAHBIM  Ha  IIGpBBIH  B3FJIHA,  cxpcccopiiBiM  CHXyaipiHM. 
3xn  HOBBIG  riOHHXIIH  060CII0BBIBai0XCH  B  KHHrG  pG3yjIBXaxaMII  oocxoa- 
xgjibhbix  3KcnGpHMGHxaJiBiiBix  HCCjiGAOBaHHH  jiaoopaxopHn  aB'ropa, 
mhothg  H3  KOxopBix  nojiyaiuni  HiiipoKOG  npH3HaHHG  Kan  y  nac  B 
cxpaHG,  xan  H  3a  pyGGJKOM. 

H  AYMaio,  axo  oco6oro  BHHMaHHH  anxaxojia  3acjiy/KiiBaiox  npcA- 
cxaBJiGHiiH  cp.  3.  MoGpcoHa  o  cymGcxBG  {^ghoxhhhhgckoh  aAanTau,HH  ^ 
H  Gro  SKCHGpHMGHXaJIBHBIG  AaHHBIG  06  yCHGIHHOM  HCn0JIB30BaiITIII 
aAanxapHH  a^h  b03A6hcxbhh  na  hobgaghiig  jkhboxhbix,  iix  pg3iictghx- 
IIOCXB  K  nOBpG/KAaiOmilM  ^BKXOpaM,  a  XaiOKG  AJIH  npOc{)HJiaKXHKH 
OCXpOH  HGAOCXaXOHIIOCXH  CGpAPa,  HIHGMIIHGCKIIX  HGKp030B  MHOKBpAa 
h  HacjiGACXBGHHoii  mnGpxoHHH,  Koxopaa  no  CBOGMy  naxorGHG3y 
BGCBMa  6jIII3Ka  K  ninGpXOIIHHGCKOH  6oJIG3IIH  HGJIOBGKa.  «ll0Apa/KaH 
opraHH3My»,  aBxop  ncnojiB30Baji  MGxaSojinxBi  gcxgcxbghhbix  aHxn- 
CXpCCCOpHBIX  CHCXGM  II  IIX  CHHX6XHH6CKH6  anaJIOrilll  AJIH  3$(£bKXHBIIOH 
XHMHHGCKOH  HpO($HJiaKXHKH  CXpCCCOpiIBIX  HOBpGJKAeHIIH  BIiyTpGHHHX 
opraHOB.  BcpoaxHO,  b  nGpcncKxiiBG  axn  pGsyjiBxaxBi  iiaiiAyT  cboc 
HpiIMGHGIIHG  PJIH  riOBBIIHGHITH  pG3HCXGHXHOCXH  OprailHSMB  3AOpOBBIX 
JIIOAGH,  lip II  HpO(J)HJiaKXHKG  H6HH$GKpHOHHBIX  GoJI63HBH,  COCXaBJIHIO- 
m;HX  OAHy  H3  OCIIOBHBIX  npoGjlGM  COBpGMGHHOH  MGAHHIIHBI. 

Kirnra  opiiGirriipoBaiia  Ha  nmpoKHH  Kpyr  GnojioroB  h  mgahkob, 
xan  KaK,  no  cymccxBy,  bcg  npGACxaBHXGjm  Giiojiorim  h  mgahahiibi  b 
cbogh  AeflXGJiBHOcxH  xaK  iijih  imaaG  Bcxpcaaioxca  c  npoGjicMoii 
aAanxapHH  3AopOBoro  hjih  GojibHoro'Gpraiiii3Ma. 

fl  AYMaio,  axo  axo  HOBaa  h  iiHXGpGCiiaa  paGoxa  no  npooAGMo 
aAanxapim  npGACxaBiix  jkhboh  iinxGpGC  A-aa  ciiepuaaiicTOB  mhotiix 
oGaacxGH  GHOJiorHaecKHX  11  mgahuhhckiix  nayK  n  nocay/Kiix  A°np.i- 
IIHXGJIBHBIM  CXIIMyHOM  B  HCCJIGAOBailHII  3X0H  BB/KHOH  HpoGjIGMBI. 

0.  r.  Ta3GHK0 


IIo6eMdaTb  npupody  momho  rojibno 
noeunyacb  eii. 

PAPBMII 


BBe,n;eHHe 


lloiiaxiiG  06  aAanxapHH  Kai<  o  npoii,GccG  npiiCHOcoGjicniia  opra- 
HII3MB  K  BHGIIlIIGii  CpGAG  IIJIH  K  H3MGHGniIHM,  COBGpiHaiOipiIMC.a  B 
caMOM  opraiiH3MG,  miipoKO  ncnojiB3yGxca  b  6nojioriiH. 

Jl^jia  xoro  hxoobi  orpamninxB  paMKH  H3Jio)KGHHa,  cjiGAyex  HanoM- 
hhxb,  axo  cymccxiiyox  reHOXHHHaGCKaa  aAanxapHa,  b  pGsyjiBxaxc 

Koxopoii  Ha  OCHOBG  IiaCJIGACXBGHHOH  H3MCHHHB0CXH,  MyXapHH  H  GCX6- 
CXBGHHOl'O  OxGopa  C(|)OpMIipOBaJIIICB  COBpGMeHITBlG  BHABI  JKHBOXHBIX  II 
pacxeHHH.  B  CBoea  ii3Jio}KeHHH  mbi  hg  6yAGM  paccMBTpHBaxB  AamiBiii 
npopocc;  noA'icpKiiGM  xojibko,  axo  sxa  aAanxapHa  cxajia  ochoboh 
3bojhou;hii,  noxony  axo  gg  aocxhjkghhh  3BKpghjighbi  rGHGxnaGCKH  h 
HGpGAaioxca  no  nacjiGACXBy.  Komhjigkc  bhaobbix  nacjiGACXBGHHBix  ( 
npii3HaK0B  CTanoBiixca  HcxoAHBiM  nyHKxoM  cjiGAyioipero  oxana 
aAanxau,iiH,  a  hmghho  aAanxapHH,  npHoGpexaGMoii  b  xoag  hhahbii- 
AyaaBHOH  ?kh3hh  opraHH3Ma.  3xa  aAanxapua  c|)opMHpyGxca  b  npopGC- 
ce  B3aHM0AGHCiBiia  ocooii  c  oKpyHiaiomGn  cpGAoii  11  HepGAKO  oGgchg- 

aHBBGXCa  rjiyOOKHMII  CXpyKTypHBIMH  H3MeHeHH,aMH  OpraHH3Ma. 
TaKIIG  npiIoSpGXGHHBIG  B  XOAG  3KH3HH  H3MeHGIIIia  116  IIGpGAaiOXCa  HO 
iiacaGACXBy,  ohh  Hacjiainunoxca  na  nacjiGACxBGHiiBiG  npiiSHaKii  opra- 
HII3Ma  II  B  COBOKynHOCXH  C  HHMII  ^)OpMIipyiOX  Gro  HHAHBHAyaJIBHBlii 
oGjIHK —  (|)6H0XHn. 

OGHOxnnuaGCKyio  aAanxapHio  mojkiio  onpGAGJiiixi.  Kan  pa3BHBaio- 
m;iiHca  b  xoAe  iinAHBiiAyajiLiioH  wh3hh  npopocc,  b  pG3yjibxaxB  koxo- 
poro  opraHH3M  npnoGpGxacx  oxcyxcxBOBaBinyio  paiiGG  ycxoiiaiiBOcxj. 
k  onpGAGJiGHHOMy  (|)aKxopy  BHeuiHGii  cpGABi  h  xaKHM  oopa30M  no.ny- 
aaGX  B03M0®H0CXI)  JKHXb  B  yCJIOBHHX,  paHGG  IIG  COBMGCXHMBIX  C 
/KH3HbK),  pGHiaXb  3aAaaiI,  paHGG  IIG  pa3pGHIHMBIG. 

OaGBHAHO,  B  3X0M  OnpCAeJIGIIHH  CHOCoClIOCXI.  « JKHXb  B  yCAOBHHX, 
paHGG  HG  COBMGCXHMBIX  C  JKH3HBK)» ,  MOJKGX  COOXBGXCXBOBaXb  nOJIIIOH 

aAanxapHH,  Koxopaa  b  ycjiOBiiax  xojioab  hjih  HGAoexaxna  KHCJiopoAa 
oCGcnGaiiBaGX  B03M0JKH0CXB  coxpaiiGHiia  HinpoKoro  Anana30Ha  hobg- 
Aghhgckhx  pcaKpiiii  h  npoAOJiJKGiiiia  poAa  h,  nanpoxHB,  AaJiCKO  iig 
nojiHoii  aAanxapHH,  Koxopaa  no3BOJiacx  b  xcaGHiiG  Gojicg  iijih  MGnee 
AJIIIXGJIBHOrO  BpGMGHH  COXpaHIIXb  JIHIHb  CBMy  HtII3IIB.  AiiajioniaHbiM 
o6pa30M  B03M0JKH0CXb  ((pGHiaXb  3aAaaiI,  paiiGG  IIG  pa3pGHIHMBIG», 
oxnaxbiBacx  pgihgiihg  caMBix  hphmhxhbhbix  ii  caMBix  cjiojkhbix  Ba¬ 
njul  —  ox  yMGHIia  H36G®aXB  BCXpGaH  C  XHipHIIKOM  nyXGM  liaCCHBHOrO 
oGopoHHXGJiBHoro  pG^JiGKca  3aMHpanna  ao  yMGHHa  nyxGiHGCXBOBaxb 
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b  KOCMoce,  co3HaTejn>Ho  ynpaBjiHTb  npopeccaMH  jKuase^eaTejibHocTn 
opraHH3Ma.  Tanoe  npeAHaMepeHHO  mupoKoe  onpeflejiemie,  Ha  Ham 
B3rjiHA,  cooxBGTCTByeT  peajiLHOMy  3HaHeHHio  npon,ecca  aftaHTai^nn, 
KOToptm  cocTaBjiaeT  HeoTteMneMyK)  npnHaAae/KHOCTB  Bcero  jkhboto 
m  xapaKTepn3yeTca  tekhm  me  MHoroo6pa3neM,  nan  m  cawa  }KH3Hb. 

/^aHHoe  onpeAoaemie  cocpeAOTOBHBaeT  BHiiMaHne  Ha  pe3yjiBTaTax 
npopecca  aAanTapHH,  «noBBimeiiHH  ycTOirauBOCTH»,  «pemeimH  3a- 
AaxiH»  h  KaK  obi  ocTaBjiaeT  b  cTopoHe  cyiu,ecTBo  npopecca,  kotopbih 
pa3BHBaeTCH  hoa  bjihhhhbm  (JmKTopoB  cpeAM  b  opraHH3Me  h  hpmboaht 
k  peajiH3au,HH  aA3nTau,H0HHLix  AOCTHiKemin.  IIo  nameMy  mhghhio, 
3to  oTpajKaeT  peajiBiioe  noao/Keune  A^a  b  Hayne  06  aAanTaipm  — 
aAanxojiorHM,  rfle  3aMeaaTeabuoe  pa3noo6pa3He  BHemHHX  npoaBae-. 
hhh  aAauTan;HH  a^oko  He  BcerAa  noMoraeT  Bbiacnenuio  upnimii- 
HHajiBiioro,  o6mero  aaa  caMbix  pasaminbix  cayaaeB  Mexann3Ma  bto- 
ro  HBJieuHH.  B  pe3yjiBTaTe  Bonpoc,  3a  caeT  Kanoro  KOHKpeTnoro 
MexaHH3Ma,  3a  caex  KaKoii  perni  HBJieuHH  HeaAanTnpoBaHHBiH  opra- 
HH3M  HpeBpam;aeTGfl  b  aAaiiTHpoBaiiiiBiH,  npeACTaBaaeTca  b  Hacxoa- 
ui.ee  BpeMa  raaBiibiM  h  BMecTe  c  Ten  bo  MHorux  OTiiomeHiiax  ne- 
pemeHHBiM  b  npoGaene  (JieHoTHnHaecKOH  aAanTaipiH. 

OTcyxcTBae  acHOCTH  b  3toh  oGaacTH  CAepmHBaeT  pemeane  paAa 
upHKJiaAHBix  BonpocoB:  ynpaBaenae  npopeccoM  aAanTau.HU  oonbiunx 
KOUTHiireHTOB  mogeH,  noiiaBHiiix  b  iioBBie  ycaoBiia;  aAanTau.ua  k 
OAHOBpeMeHUOMy  aohctbhio  necKOJiBKiix  <|)aKTopoB;  oGecneueHue  cjiohx- 
HBIX  (JlOpM  HHTeJIJieKTyaaBHOH  AOHTeJIBHOCTII  B  3aBeAOMO  II3Me- 
HeHHBix  ycjioBHHx  cpeABi;  aAanTaD,Ha  k  aohctbiiio  ancTpeMaaB- 
HBIX  CHTyaH,IlH,  113  KOTOpBIX  A-UHTeJIBHOe  BpeMH  Heab3H  yHTH  IIJIH  He 
caeAyeT  yxoAHTb;  HcnoaB30Banne  upeABapiiTeaBHOH  aAanTapiiH  n 
XHMHaeCKHX  (J)aKTOpOB  PJLH.  nOBBIHieilMfl  pe3IICTeHTHOCTH  U  npO(|)H- 
JiaKTHKIi  IIOBpeyKAOHIIH,  BBI3BIBaeMBIX  SKCTpeMaabnBIMH,  no  CymeCTBy' 
CBoeMy  CTpeccopiibiMH  CHTyapnaMH  h  t.  a- 

B  COOTBeTCTBIIII  C  THKHM  COCTOHHIieM  npOOJieMBI  TJiaBHOe  BHIIMa- 
HHe  b  3toh  KHure  cocpeAOToaeHo  Ha  ooipeM,  npHHn,imnaabnoM  Me- 
xaHH3Me  (JeiioTiiniiaecKOH  aAanTaH.Hn,  a  KOHpenAHa,  cnoamBmaaca 
npn  H3yaeHHH  stoto  MexaiiH3Ma,  ncnojiB30BaHa  Kan  ocnoBa  a-11*1 
npiiMeiieHiia  aAanTan,Hii  h  XHMHaecKHX  (JtaKTopoB  c  peabio  noBBime- 
hhh  pe3HCTeirriiocTH  opraHH3Ma,  h  npe>KAe  Bcero  c  H,eabio  npotjm- 
JiaKTHKH  CTpeCCOpHBIX  HOBpeJKAOHHH. 

IIpii  paccMOTpeHHH  nocTenemio  pa3BHBaioin,eHca,  AoaroBpeMemion 
aAaiiTau.HH  caeAyeT  HMeTB  b  BHAy,  hto  a<>  Haaaaa  aohctbhh  $aKTO- 
pa,  k  KOTopoMy  npoHCxoAHT  aAanTau.Ha,  b  opraHH3Me  neT  roTOBoro, 
BnojiHe  c(J)opMHpoBaBmeroca  MexaHH3Ma,  o6eciieanBaK)iLi,ero  coBep- 
meHHoe  n  3aKoaaeHHoe  npucnocooneime,  hmgiotch  tohbko  reueTii- 
aecKH  AorepMHHHpoBaHHBie  npeAnocbiJiKH  aji«  $opMnpoBaHua  Taiioro 
MexaHH3Ma.  Ecan  $aKTop  He  noAencTBOBaa,  MexaHH3M  ocTaexca  He- 
ct|)opMHpoBaHHBiM.  Tak,  JKHBOTiioe,  Ha  paHHeM  3Tane  pa3Biima  yA&- 
jieimoe  H3  ecTecTBeimoH  cpeABi  G\6irraHHa  h  Bbipociuee  cpeAH  nioAen, 
MOJKeT  ocymecTBjiHTb  CBoii  >KH3HeHHBiH  puna,  ne  iipaoGpeTaa  aAan- 
TapHH  k  (|)H3HaecK0H  Harpy3Ke,  a  Tanme  saeMeHTapnbix  HaBbiKOB 
yxoAa  ot  onacnocTeii  h  npecaeAOBainia  aoGbihh. 


HeaoBeK,  Ha  paHHeM  3Tane  pa3BiiTiia  yAaaeHHBifi  H3  CBoeii  ecTe- 
CTBeHHoii  copHaabHOH  cpeABi  ii  nonaBHiiiH  b  cpeAy  jkhbothbix,  Tan^e 
ne  peajiH3yeT  GoabmiiHCTBa  aAanTan;HOHHBix  peaKpHH,  cocTaBaaioipHx 
ocHosy  noBeAenna  HopMaabnoro  aeaoBeKa.  Bee  aaiBOTHBie  h  aiOAH 
c  noMombio  oGopoHHTeabHBix  peaKpHH  H36erai0T  CToaKHOBeHna  c  no- 
Bpe®Aaioin;nMH  $aKTopaMii  cpeABi  n  nosTOMy  bo  mhothx  cayaaax 
oGxoAHTca  6es  BKaioaeHiia  AoaroBpeMeiiHBTx  aAanTapnoHHBix  peaa- 
Ahh,  CBoncTBeHiiBix  nonpejKAeHHOMy  opranii3My,  nanpiiMep  6es  paa- 
BiiTHa  cnepH^miecKoro  iiMMyrnneTa,  npHoGpeTaeMoro  b  pesyabTaTe 
6oae3Hii  IT  t.  a- 

Hhbimh  caoBaMH,  reneTHqecKaa  nporpaMMa  opraHH3Ma  npeAyc- 
MaTpnBaeT  ne  3apaHee  c$opMHpoBaBmyioc,a  aAanTapnio,  a  bosmojk- 
hoctb  ee  peaaH3apHH  noA  BanaHneM  cpeABi.  3to  oGecneaiiBaeT  pea- 
ansapHio  ToabKo  Tex  aAanTapnoHiiBTx  peaKpun,  KOTopbie  }KH3Henno 
HeoGxoAHMBT,  h  TeM  caMbiM  bkohomhog,  nanpaBaaeMoe  cpeAoii  paexo- 
AOBaHiie  onepreTnaecKHx  h  CTpyKTypiibix  pecypcoB  opraiiH3Ma, 
a  TaKJKe  opuenTHpoBaHHoe  onpeAeaeHHbiM  o6pa30M  $opMHpoBanHO 
Bcero  (f)eHOTima.  B  cooTBeTCTBHH  c  3tiim  caeAyeT  caHTaTB  BbiroAHBiM 
Aaa  coxpaHeHiia  BHAa  tot  (JaKT,  hto  pe3yabTaTBi  (^enoTHmiaecKOH 
BAanTapHn  He  nepeAaiOTca  no  HacaeACTBy.  B  GbicTpo  MeHaiomeSca 
cpeAe  caeAyioipee  noKoaemie  Kaa^Aoro  BHAa  pucnyeT  BCTpeTHTBca  c 
coBepmenno  hobbimii  ycaoBiiaMii,  b  KOTopbix  noTpeGyioxca  He  cnepHa- 
an3npoBaHHBie  peaKpiin  npeAKOB,  a  noTeHpuaaBHaH,  ocTaBaBmaaca 
Ao  nopni  ao  BpeMeHii  Hencnoab30BaHHOH  bo3mo?khoctb  aAanTapHii  k 
mnpoKOMy  cneKTpy  (JaKTopoB. 

ITo  cyipecTBy,  Bonpoc  o  Mexami3Me  $enoTHniiaecKOH  aAanTapHii 
coctoht  b  tom,  KaKHM  oopa30M  noTeHniiaaBHBie,  reHeTiiaecKH  AeTep- 
MHHiipoBanHbie  bo3mohihoctii  opranii3Ma  b  OTBeT  Ha  TpeGoBamia 
cpeABi  npeo6pa3yioTc,a  b  peaabHBTe  bo3mojkhoctil 

HMenno  oto  npeBpaipeHiie  HOTeHpHaabHBix  B03MoamocTeH  b 
peaabHbie  —  MexaHH3M  (^eHOTimnaecKOH  aAanTan;Hii  —  paccMOTpeno 
b  ra.  I  KHHni.  IToKasano,  hto  (|>aKTopBi  nan  iioBBie  CHTyapnii  onpy- 
?Kaiom;eH  cpeABi  cpaBniiTeaBHo  GbicTpo  npiiBOAHT  k  (JiopMupoBaiiHio 
$yHKn;nonaaBnBix  cpcTeM,  KOTopbie,  Ka3aaocb  6bi,  MoryT  oGecnenHTB 
OTBeTHyro  aAanTapiiOHnyTO  peaimnio  opraHH3Ma  na  3th  TpeGoBaHHa 
cpeABi.  OAHano  ajih  coBepmeHHOii  aAanTanHii  cano  no  ce6e  boshhk- 
HOBemie  ^ynKUHonaabnofi  cncTeMbi  oKaaianaeTca  HeAOCTaTonnbiM  — 
neoGxoAUMo,  htoGbi  b  naeTKax  n  opraHax,  o6pa3yiom;HX  Taityio  ch- 
CTeMy,  B03niiKan  CTpyiiTypiibie  ii3MeHeHna,  (|)HKCHpyioiH;He  cncxeMy 
n  yneananBaiomiie  ee  (|)H3HoaoriiqecKyio  MonpiocTB.  KaioneBBiM 
3BenoM  Mexanii3Ma,  o6ecneaHBaiom;ero  3tot  npopecc,  h,  caeAOBaTeab- 
ho,  KaioneBbiM  SBeHOM  Bcex  (f)opM  (fjenoTHniinecKOH  aAam'apHH 
aBaaeTca  cymecTByiomaa  b  KaeTKax  B3aHMOCBH3b  Me>KAy  (^ynKpHeii: 
n  reHeTimecKHM  annapaTOM.  Hepea  3Ty  B3aiiMOCBa3B  (jynKAHOHaab- 
naa  narpy3Ka,  BBisBanHan  AeiicTBiieM  (^aKTopoB  cpeABi,  npiiBOAHT  k 
yBeaii’ienmo  ciiHTe3a  HyKaeinroBBix  imcaoT  n  GeaKOB  h,  nan  caeACT- 
Biie,  k  (JiopMiipoBaHiiio  Tan  iiaabiBaeMoro  CTpyKTypnoro  caeAa  b  ch- 
CTeMax,  cnen;n(|)naecKH  oTBeTCTBeHHBix  sa  aAanTan;iiio  opraHHSMa  k 
AaHHOMy  KOHKpeTHOMy  $aKTopy  cpeABi.  B  HaiiGoabiueH  Mepe  npn 
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9T0M  pacTeT  Macca  MeM6pamn>ix  cTpyKTyp,  oTBeTCTBemx  aa  boc- 
npumiie  KJieTKon  ynpaBJiHiorpnx  ciirHajiOB,  hohhbih  TpaHcnopT, 
3iieproo6ecnexieHHe,  t.  e.  HMeiino  Te  cipyKTypbi,  KOTOptie  jihmhth- 
pyiOT  cjpyHKpmo  KJieTKii  b  peJioM.  ®opMHpyion];HHCH  b  more  ciiCTeM- 
HBIH  cTpyKTypiibiii  cjiefl  npeflCTaBJiaeT  co6oh  KOMiiJieKC  cTpyrnypiibix 
H3MeHenHH,  o6ecnexiHBaioiii,iiH  pacmiipeniie  3BeHa,  jraMimipyiomero 
cbyHKpHio  hjictok  h  TeM  caMMM  y bgjihhhb aioipiiH  c|)  11 3 11  o  ji  o  ran  e  cKy io 
MOipiiocTb  (JiyiiKpHOHajibHoii  CHCTeMbi,  oTBeTCTBGHHoii  3a  aflamapiiio, 
dtot  «cjiefl»  cocTaBJineT  ocnoBy  HafleJKHOH,  /i,oJiroBpeMeHHon  cpeHOTii- 
nii'iecKOH  aAamapHH.  Ilocjie  npeitpaiu,eHHH  aghctbhh  Aaimoro  (pamo- 
pa  cpeAbi  Ha  oprannaM  aKTHBiiocTb  reiieTiiHecitoro  annapaTa  b  kjict- 
Kax  OTBGTCTBeHHOH  3a  aflailTapHIO  CHC’reMbl  AOBOJIbHO  pe3K0  CHH/KaGT- 
ch  h  nponcxoAHT  HCHe3HOBeime  cncTeMHoro  cTpyKTypHoro  cjiG^a, 
cocTaBJiHioipoe  ocHOBy  npopecca  AeaAanTaAiiH. 

B  ra.  I  npoAeMoncTpiipoBaiio,  kbkhm  o6pa30M  b  KJieTKax  cpyiiK- 
HHOHajibnoii  ciiCTGMbi,  otbgtctbghhoh  3a  BAanTapnio,  pa3BHBaeTCH 
aKTHBapHH  cnmesa  iiyKJieiinoBbix  khcjiot  ii  Sgjikob  ii  hpohcxoaht. 
cbopMHpoBaHHe  cncTeMHoro  CTpyKTypHoro  cjieAa,  conocTaBJieHa 
apxmeKTypa  chctgmhwx  CTpymypHbix  cjieAOB  npn  oTHocmejibHO 
npocTbix  ii  Bbicmiix  aAanTapnoHHbix  peaKHiinx  oprami3Ma  h  cne- 
iiiiajtbHo  paccMOTpeHa  pojib  cTpecc-CHHApoMa  b  npopecce  cpopMiipo 
Baiiim  cncTeMHoro  CTpyKTypHoro  cneAa.  IIoitasaHO,  mo  3tot  chhapom 
o6ecneTiHBaeT  He  npocTO  MoSiuinaaipno  3HepreTiixiecKHX  n  CTpymyp 
iibix  pecypcoB  opraHimia,  a  HanpaBJieHHyio  nepeAany  bthx  pecypcoB 
b  oTBGTCTBeHHyio  sa  BAamapHio  AOMimiipyiomyio  cjn'HKAHOiia^bHyio 
cucTeMy,  rAe  (JiopMHpyeTCH  CHCTeMHbiii  c t p y  KTy  p  hbih  cjieA-  iaKUM 
o6pa30M,  ciiCTeMiibiH  CTpyKTypHbiii  cjieA,  HrparomHH  rjiaBiiyio  poiib 
b  cneiiiKbiiHecKOH  aAamaAiiH  k  AaHHOMy  KOHKpeTHOMy  cpamopy 
cpeAbi,  AopMiipyeTCH  npn  hgo6xoahmom  ynaciHH  necneAii<|>iixiecKoro 
cTpecc-ciiHApoMa,  B03HHitaiomero  npn  jiio6om  cyipecTBennoM  H3Me 
neHHH  B  cpeAe.  TIpn  3tom  cTpecc-CHiiApoM,  c  oahoh  ctopohh,  noien- 
HHpyeT  AopMiipoBairae  noBoro  cncTeMHoro  CTpyKTypHoro  cneAa  n 
CTaHOBJieniie  BAamaAiin,  a  c  APyr°H  —  sa  cneT  CBoero  KaTaooaiHiec 
koto  adxfceitTa  criocoficTByeT  cTiipamno  CTapbix,  yTpaTHBimix  6110J10- 
rmiecKoe  SHaHCime  cTpyrnypubix  cjieAOB.  3tot  ciihapom  hbjihgtch, 

TaKHM  o6pa30M,  HeoCxoAHMbiM  3Beii0M  B  peJiocTHOM  MexaHH3Me  aAan- ' 
TaiiiiH  —  AeaAanTapHH  opraira3Ma  b  MenniomeiiCH  cpeAe  oomamiH, 
oh  HrpaeT  Ba>Kiiyio  poiib  b  nponecce  nepenporpaMMHpoBaHHH  aAanxa- 
AHOHUbTx  B03M07KH0GT6H  opranii3Ma  na  penieime  hobbix  3aAan, 
BbiABiiraeMbix  cpeAOH. 

Ho  Mope  cJ)opMiipoBaHHH  cncTeMHoro  CTpyKTypHoro  cjie;ia  h  Ha- 
rrenmoH  aAanTapHH  cTpecc-ciuiApoM,  cbirpaB  cboio  pojib,  aaitOHOMep- 
no  HCHe3acT,  a  npn  B03nHKH0BeiiiiH  hoboh  cmyapiiH,  TpeDyion^en 
IIOBoh  aAanTapHH,  hohbjihgtch  bhobb.  Tanoe  npeACTaBJieHiie  0  ahha- 
mhhhom  npoAOJiHcajomeMCH  bcio  jkhbhb  npopecce  (fceHOTimiriecKOH 
aAanTapHH  hehuocb  ocHOBairaeM  AJia  BbiAeJieniiH  ochobhwx  ctbahh 
AaHHoro  npopecca  11  6ojie3neii  aAamamra,  KOTopbie  Hanoojiee  Bepom- 
HblM  o6pa30M  CBH3aiIbI  C  KaJKAOH  113  3THX  CTaAHH. 


feo  11— IV  rjiaBax  KHurn  uoKa3aiio,  KaK  peajm3yioTCH  npeA^a- 
raeMbin  MexaHH3M  h  ctbahh  aAanTapim  npii  tsikhx  3aBeAOMO  pa3- 
jihhhmx  AoaroBpeMeHHbix  npucnocoGiiTejibHbix  peaKpHHX,  kbk: 
aAanTapHH  k  bbicothoh  rnnoKCiin;  aASHTapna  k  B03HHKmeMy  b  opra- 
HH3Me  HOBpeTKAeHiiio,  npoTenaiomaH  b  $opMe  KOMneHcapHH;  Bbicmne 
aAanTapHOHHbie  peaKii,HH  opraiiH3Ma,  pa3BMBaioru;MecH  b  (popne 
ycjioBHbix  pe<|)jieKCOB  n  noBeAennecKiix  peaKpHH. 

OpeHHBaH  pa3BHTiie  btiix  KOHKpeTHbix  aAanTapHOHHbix  peaKpHH, 
neTpyAHO  3aMeTHTb,  mto  peajiHsapHH  iioTenii,HajibHbix,  reneTiniecKH 
AeTepMHHHpoBaimbix  B03M0JKH0CTeii  opraHH3Ma  —  (JjopMHpoBauiie 
cncTeMHoro  CTpyKTypHoro  cneAa  —  iipiiBOAHT  k  TOMy,  hto  opramiaM 
npno6peTaeT  HOBoe  KanecTBO,  a  iiMeiiHo:  aAanTan;HK)  b  (JiopMe  y<-ioii- 
HHBOCTH  K  rHHOKCHH,  TpeHIipOBailHOCTb  K  (|)H3HMeCKHM  HarpySKaM, 
HOBbiH  HaBbiK  11  t.  A-  9to  HOBOe  KaneCTBO  IipOHBJIHOTCH  npejKAe 
Bcero  B  TOM,  mo  opraHH3M  He  MOHteT  6biTb  noBpe>KAen  TeM  (JiaKTO- 
POM,  It  KOTopoMy  npHo6peTena  aAamapHH,  11,  thkhm  o6pa30M,  aAan- 
TapiiOHHbie  peaitAHH  no  cyipecTBy  CBoeMy  hbjihiotch  peaKpitHMii, 
HpeAynpeHtAaiomiiMii  noBpe?Kji,eHiie  oprami3Ma.  Bes  npeyBejiiiHemiji 
mojkho  KOHCTaTiipoBaTb,  hto  aAanTapHOHHbie  peamjHH  cocTaBJimoT 
ocnoBy  ecTecTBeHnoro  HpeAynpejitAenim  6o.ne3iieii,  ocuony  ecTecTBen- 
Hoii  npo*HJiaKTHKH.  Pojib  BAanTapim  itaK  c|)aitTopa  npo^HJiaitTHKH 
cvmecTBeHHbiM  o6pa30M  BospamaeT  BCJieACTBiie  Toro,  hto  AOJiroBpe- 
MeHiibie  cTpymyp  ho  oGycjioBjieHiibie  aAaiiTan,iioHHbie  peaitAiiii 

o6:iaAaiOT  jmnib  oTHOcmejibiiOH  cnepH^iranocTbio,  t.  e.  noBbimaiOT 
VCTOHHHBOCTb  OpraHH3Ma  He  TOJIbKO  K  TOMy  (^aitropy,  K  KOTOpOMy 
nponcxoAHJia  aAanTapnH,  ho  ii  OAHOBpeMenno  k  HeitoTopbiM  APYrnM- 
Tan  aAamapHH  it  <J>H3HHecKHM  narpy3KaM  noBbimaeT  ycTOHHHBOCTb 
opraHH3Ma  k  nmoKCim;  aAanTapiifl  it  TOKcnnecKHM  xh m hti e c k ii m 
BeraecTBaM  yBejiiinHBaeT  chocoShoctb  okiicjihtb  xoiiecrepim,  aAam'a 
Ann  k  SojieBOMy  cTpeccopHOMy  B03ji,eiicTBHio  yBejiiiHiiBaeT  pesuc  i  eHT- 

HOCTb  it  HOHiisiipyroipeMy  H3JiyHeHmo  h  t.  a- 

MHoroHiicjieHHbie  ^enoMenbi  Tanoro  pOAa,  ooo3HaHaeMbie  oubnno 
KaK  HBJiemiH  nepeitpecTHoii  aAanTapim  iijih  nepeKpecTiion  pe3ii<yreirr- 
HOCTII,  HBJIHIOTCH  CJieACTBHeM  OTHOCHTeJIbHOH  CHepH^HHHOCTH  $eHO- 


rHHHHecKoii  aAanTan;nH.  *  ott  • 

OcHOBOil  OTHOCHTeJIbHOH  CIieAII(J)HHHOCTH  (|)eHOTHniPieCKOH  a/ian- 
'aiinn  hbhhgtch  tot  t|>aKT,  hto  pa3BCTBJieinibm  CHCTeMiibin  CTpymyp- 
ibiii  cjieA,  cocTaBJiHiomnii  ocHOBy  BAanrapHii  k  oripeAejieiinoMy  cpait- 
'opy  nepeAito  mieeT  b  ciioeM  coc-raBe  KOMHOHeHTbi,  itoiopbie  Moryr 
iOBbimaTb  peaHCTeHTHOCTb  opraiiH3Ma  it  aohctbiiio  APymx  ^aitTopoB. 
L’ait  nanpiiMep,  yBejiiPieHiie  nonyimpini  neneiioHiibix  KJierojt  npn 
inaiiTaiiHH  it  thhokchh  hbjihgtch  BepoHTiioii  ociioboh  noBbimeuiiH 

lOmUOCTH  Ae3HHTOKCHKaAHOIIHOii  CHCTeMbi  MHItpOCOMaJIbllOrO  OKIICJie- 
IHH  b  nexienn  h  yBeJiirieiiHOH  pesucTCHTiiocTii  opramiSMa  Wmii- 
)OBaHHbIX  HtHBOTHI.IX  It  paSJIHHIIblM  HABM  (CM.  l'JI.  I  H  I\  )  ^  IaCTIPl- 
lan  aTpodmn  cynpaoiiTiPiecKoro  Hflpa  rnno-rajiaMyca  11  KJiyoonKOBOH 
toHbi  HaAHOHeHHHKOB,  iiaojiioAaiomaHCH  npn  aAaHTapiiii  it  thhokchh, 
.SnernaeT  nOTepio  oprami3MOM  naTpim  h  boah  ii  hbjihgtch  ochoboh 
. . .  nnoTTPTOHTTi  nf.TTT  anaHTHPOBaHHblX  JKIIBOTIIblX  K  epaKTO 
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paM,  Bi»i3LiBaioiHHM  runepTOHiiio  (cm.  cji.  III).  Taitoro  popa  HBJiemm 
OTHociiTejiBHon  chbphc[)hhhocxh  apanxapmi  nrpaiox  Banmyio  pojit  b 
ecxecTBenHOH  npoc^iiJiaKTHKe  6ojie3Hea  h,  no-BHpnMOMy,  MoryT 
Cbirpaxb  eme  6ojiBmyio  pojib  b  co3HaTejiBHo  ynpaBjiHGMon  hgjiobgkom 
aimiBHOH  npo^HJiaKTHKe  H6HH<|)6KpHOHiibix  3aGoji6BamiH  Tanoro 
popa,  KaK  rHnGpxoHHHGCKan  6ojie3HB,  axcpocKJiGpo3,  HmeMiiaecKan  60- 
Jie3HL  ccpppa  h  t.  p.  Hhbimh  cjiOBaMii,  cyipGcxByGx  bo3mojkhocxb,  hxo 
apanxapiia  nan  (jpaiixop  npo$HJiaKXHKH  mojkgx  ctirpaTL  cboio  pojib 
b  pemeHHH  npoGjiGMbi  npGpynpoJKpGHHH  xaK  nasbiBacMbix  iieinic{)eK- 
pnonHbix,  hjih  9HporeHHLix,  3a6ojieBannii. 

PeajibHocxb  axon  nepcneiixiiBbi  mojkgx  Gbixb  c  iiaiiGojibinHM 
ycnexoM  opGHGHa  Ha  iipitMepe  apanxapmi,  b  ocHOBe  Koxopoii  jigjkht 
pasBexBjieimbiH  cncxeMHbiii  cxpyKxypiibm  cjigp,  oxBaxbiBaioipun  nan 
bbicihhg  peryjmxopHbie  HHcxaHpiiH,  xaiv  h  HcnoJiHiixejibHbie  opranbi, 
noxoMy  hxo  hmghho  xanan  apanxapmi  b  iiaiiGojibnicn  cxenemi  Gypex 
xapaKxepH30Baxbca  oxnociixejibHoii  cnGpmJmmiocxbio  11  c  Gojii.ihoh 
Pojigh  BepoaxHOcxH  mojkgx  npiiBGCxn  k  nepeKpecxHOH  pe3HCxeHxiiocxn. 
Ha  axon  ocnoBe  aBxopoM  h  ero  KOJiJieraMH  Ghjih  nojiynenbi  npop- 
cxaBJieiiHbie  b  KHnre  (rjr.  II  h  IV)  paiiHbio  06  Hcnojib30BaHim 
apanxapHH  k  ncpiiopiriecKOMy  pghctbhio  runoKcnn  pjia  npepynpe?K- 
pemm  DKcnepiiMeHxajibHbix  3aGoji6BaHHH  KpoBooGpaipoHHH  n  M03ra. 
BbmcHHJiocb,  hxo  npepBapnxejibHan  apanxapna  k  thiiokchii  anxiiBii- 
pyex  npopccc  $HKcapHH  bpgmghhbix  cbh36h,  MeHHex  hobgpchhg 

JKHBOXHbIX  B  KOHfJjjIHKTHbIX  CHTyapHHX  B  BbiropHOM  pjIH  OpraHII3Ma 
HanpaBJieHiiii,  yBGJimmBaGT  pe3iicxeHxiiocxb  opraHH3Ma  k  npe3Bbi- 
naHHHM  pa3ppajKHT6jiHM,  rajiiopniiorcHaM,  (JianiopaM,  Bbi3biBaioipHM 
3niuienxH(|)opMHbie  cypoporn,  k  ajiKoromo.  OKa3aJiocb  pajioo,  hxo  axa 
apanxapHH  npepoxBpaipaex  ocxpyio  HopoexaxoHHoexb  copppa  npii 
aKcnepHMeHxajibHOM  nopoKe  h  HH(|)apKxe  Mnonappa,  b  sHamiTOJibiion 
Mepe  npepoxBparpaex  noBpGJKpGHHG  cepppa  npn  9MopnoHanbHo-Gojie- 
bom  cxpecce  h  xopM03nx  pa3Biixne  HacjiepcxBeHHon  rnnepxoHiin  jkh- 
BOXHblX. 

Tanoe  noBbimenne  pe3HCxeHxnocxH  opraHH3Ma  k  mnpoKOMy 
cneKxpy  3aBepoMO  noBpoJKpaioipHx  $aKxopoB,  B03HHKmee  b  pe3yjib- 
xaxe  apanxapHH  k  opHOMy  onpepejienHOMy  (jaKxopy,  no-BiipiiMOMy, 
cocxaBjinex  jinmb  nacxb  xoro,  nxo  mojkgx  Gbixb  noJiynaHo  npn 
apanxapHH  k  KOMnjiGKcy  po3HpoBaHHbix  h  HiipiiBiipyajibno  nopoGpaH- 
iibix  $aKxopoB  cpepbi.  IIoaxoMy  noBbiniGHHG  pg3hcxghxiiocxh  c  no- 
Moipbio  apanxapHH  n  apanxapHOHHan  npo^HJiaimiKa  pojrjKiibi  cxaTi. 
npepMGXOM  pGJIGIianpaBJIGIIHbIX  HCCJIGpOBaHHH  B  $H3HOJIOriIII  HCJIO- 
BGKa  H  KJIHHHKG. 

JJpyran  cxopoHa  paccMaxpiiBacMOH  npoGjiGMbi  BbixGKaGX  113  npit- 
HHXOrp  HOJIOJKGHHH,  HXO  BCG  apanxapHOHHbIG  pcaKpHII  OpraHII3Ma 
oGjiapaiox  jinmb  oxnocHXGJibiion  pGJiGcooGpa3nocxbio.  B  onpcpejiGHHHx 
yCJIOBHHX,  npn  HpG3M6pHbIX  XpGGoBaHHHX  CpGpbl,  pcaKpHII,  CJIOJKIIB- 
niHecn  b  npopGccG  9bojiiophh  nan  apanxapHOHHbIG,  cxaiioBaxcn 
onacnwMH  pjin  opraHH3Ma,  nanHnaiox  nrpaxb  pojib  b  pa3BHXun  no- 
BpGJKpeilHH  OpraHOB  H  XKBHGH.  OpHIIM  H3  HanGoJIGB  BaJKHblX  npil- 
MGpoB  xaKoro  npGBpaipeHHH  apanxapnoHHbix  pGaKpnn  b  naxojiorn- 


HGCKHG  HBJIHGXCH  xipB3M6pHO  IIHXGHCHBHblH  H  3aXHHyXbIH  BO  BpGMGHH 
cxpccc-cimppoM.  9x0  nponcxopHx  b  xaK  Ha3biBaGMbix  6G3Bbixopnbix 
cnxyapHHX,  Korpa  oxBGxcxBGHHan  3a  apanxapnio  cncxGMa  hg  mojkgx 
oGpa30BaXBCH,  CHCXGMHblH  CXpyKXypHblH  CJIGP  HG  $0pMIipy6TCH  H 
ycncniHOG  pa3BHXHG  apanxapmi  hg  nponcxopiix.  B  xbkhx  ycjioBHHX 
pjiiixGJibHO  coxpaHHioxcH  B03HHKmHG  nop  bjihhhhgm  cpGpbi  Hapyme- 
hhh  roMGocxa.aa,  cocxaBJiHioipue  cxnMyji  cxpGCC-cnnppoMa.  Cooxbgx- 
CTBGIIHO  HGoGbIHIIO  IIHXGIICHBnblM  II  pjIIIXGJIbHblM  0Ka3bIBaGXCH  H 
CaM  CXpGCC-CHHppOM.  Hop  BJIHHHHGM  pJIHXGJIbHOrO  PGHCXBHH  BbICOKHX 
KOIipGHXpapHH  KaxeXOJiaMHIIOB  II  rjITOKOKOpXHKOIipOB  Moryx  B03HII- 
Kaxb  MHOrOoGpa3HbIG  CXpGCCOpnbIG  ITOBpGJKpGniTH  —  OX  H3BGHHBIX  no- 
pa>KGHIIH  CJIII3HCX0H  JKGJiypKa  IT  XHJKGJIbTX  OHarOBbTX  nOBpG?KpGHHH 
ccppcnnoH  Mbimpbi  po  pnaGcTa  ir  GjiacxoMaxo3Horo  pocTa.  9xo  npc- 
BpaipGHHG  CTpGCC-CHHppOMa  H3  oGipGrO,  IIGCnGpH(|)iniGCKOrO  3BGHa 
apanxapHH  k  pa3JiHnnbiM  $anxopaM  b  oGipgg,  hgchgpikIhthgckog 
BBGiio  naxorGiic3a  pasjiHHnwx  GojicancH  hb.tthctch  rjiannbiM  npGpMG- 
XOM  H3JI0H\GIIHH  B  ITT.  V.  Ba?KHOG  oGcTOHXGJIbCXBO,  KOXOpOG  oGpaipaGX 
Ha  cgGh  bhiimbhiig  npn  aHajiii3G  pannoro  «npGBpaipGHHH»,  cocxohx 
B  TOM,  HXO  pa?KG  npii  THJK6JI0M  CTpGCCG  rHGGJIb  OT  CTpGCCOpHbIX  3a- 
GojIGBaHHH  —  HB.TIGHITG  B03M0WH0G,  HO  IIG  oGH3aT6JIbH06:  GoJIbHIHHCX- 
BO  JKHBOTHMX  H  HTOpGH,  npOHIGprailX  HGpG3  THJKGJIbIG  CXpGCCOpHBIG 
B03PGHCXBHH,  hg  noniGaiOT,  a  xaK  hjih  HnanG  apanxupyioxcH  k 

CTpGCCOpHbIM  CHTyapHHM.  B  nOJIHOM  COOTBGXCTBHH  C  9THM  OKCHepH- 
MGHxajibHo  noKa3aHO,  nxo  npn  noBxopGHHii  expGecopHbix  cnxyapHH, 
OX  KOTOpbTX  H^IIBOXHblG  HG  MOryX  yHXH,  BbipaJKGHHOCTb  CXpGCC- 
CIIHppOMa  yMGHbmaGXCH. 

H3yHGHIIG  apanxapHH  K  CTpGCCOpHbIM  B03PGHCXBITHM  H  pGaKpiTH 
opraHH3Ma  na  9th  bo3pghcxbhh  npiiBGJiH  aBTopa  k  npopcTaBJiGHiiio 
O  CyipGCXBOBaHIIH  B  OpraHH3MG  MOpyjIHTOpiIblX  CITCTGM,  KOXOpbIG 
orpaHHHHBaioT  cxpocc-cimppoM  n  npGpynpGJKpaiox  CTpcccopiibiG 
noBpGwpGHiin.  B  .aaKJHOHHTG.TibHOH,  VI  rjiaBG  KHiirn  noKaaaHo,  HXO 
XaKIIG  CHCXGMbl  MOryX  (|)yHKpHOHHpOBaXb  Ha  ypOBHG  FOJIOBHOrO 
M03ra,  OrpaHIIHHBaH  BOsGyJKpGHHG  CTpGCC-pGaj[H3yiOipHX  CIICXGM  H 
npGpynpGJKpan  npcsMcpnoo  h  pjihxgjibhog  noBbiniGHHG  Konpciixpa- 
pnn  KaxexoJiaMHHOB  n  rjiionoKopTHKonpoB;  ohh  Moryx  (fjynKpuo- 
nupoBaxb  h  Ha  ypoBHG  xKanGii,  orpamiHiiBaH  9$$gkx  ropMonoB  na 
KJIGTIiy.  B  KaHGCXBG  npiTMGpOB  XBKOrO  popa  MOpyjIHXOpHbIX  CIICXGM 
GCTGCXBGHHOH  npO$HJiaKXHKII  B  KHIirG  paCCMOTpGHbl  rAMKeprilHGC- 
Kan  TopM03naH  CHCTGMa  ro.TTOBnoro  MO.ara  h  cncTeMbi  npocTarjiaHpii- 
hob  ii  anTiioKCHpanxoB.  OKaaajiocb,  hto  H.ayHGniiG  othx  chctgm,  no- 
MIIMO  TGOpGTHHGCKOrO,  MOJKGX  paTb  H  npaKTIIHGCKHH  p63yjIbXaX. 

BbGPGIIHG  B  OpraHII3M  JKHBOXHbIX  aKXIIBHblX  MGXaGojIHTOB  MOpyjIH- 
XOpHBIX  CHCTGM,  a  T3KJKG  HX  CIIHTGXHHGCKHX  anajIOrOB  oGGCHGHHBaGT 
9(|)$GKXHBHyiO  HpOC^HJiaKTHKy  CTpGCCOpHbIX  nOBpeJKpGHIIH  CGpppa  II 
ppyrux  BHyTpGHHHx  opraHOB.  Ohgbiipho,  hto  xiiMHHGCKan:  npo^iuiaK- 
THKa  CXpGCCOpHbIX  nOBpGJKpGIIHII  3aCJiyjKHBa6T  OCoGorO  BHHMailHH 
b  naTOJiornH  ncjioBGKa. 

B  PGJIOM  H3JI0JKGHH0G  CBIipGXGJIbCTByGT,  HT0  MGXaHH3M  $GHOXH- 

nnnGCKOH  apanTapnii  hbjihgtch  b  HacToaipGe  bpgmh  kjhohgbbim 
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BonpocoM  He  tojibko  b  6i-iojiorira,  ho  h  b  Mepnpiine.  IIpepcTaBJieH- 
nan  b  3toh  Kniire  Konperipim  c|)enoTHnHHecKOH  apanTapini  h  ocho- 
BaHHBiH  Ha  Hen  nopxop  k  npo^iuiaKTiiKe  HenoTopBix  6ojie3iien, 
pa3yMeeTCH,  OTpa>KaeT  jihhil  onpepeneunbin  3Tan  nsynemiH  stoh 
cjiojkhoh  m,  no-BHp;HMOMy,  Bennon  npo6neMBi. 

ripe^cTaBjieHHBie  b  MOHorpa<|)Mn  pannbie  ocnoBaiibi  Ha  KOMnnenc- 
HBIX  $H3HOJIOrHHeCKHX,  6HOXHMIIHeCKHX,  pHTOJIOrHHeCKHX  IICCJiepOBa- 
htthx,  npoBepemrax  jiaSopaTopnen  riaTo<f)ii3iiojioriiii  cepppa  IIiicth- 
TyTa  o6rpen  naTOJiornH  h  naTononniecKon  $H3HOJiorim  AMU  CCCP 
H  CBH3aHHBIMH  C  HeiO  HayHHBIMH  KO JI JI 0KTHB 3MH .  TTpH  3 TOM  BaHmyiO 
pojrn  cbirpajiH  HCCJiepoBannn,  BBinojuieniiBie  TO.  B.  ApximeiiKo, 
Jl.  M.  Ecjikhhoh,  JT.  TO.  TojiySeBon,  B.  II.  KanejiBKO,  TI.  TT.  .TTa- 
pnoiioBbiM,  B.  B.  MajiBinieBbiM,  T.  H.  MapKOBCKoii,  IT.  A.  IIobiiko- 
BOH,  B.  H.  IlaBJIOBOH,  M.  T.  IlmeHHIIKOBOH,  C.  A.  ^Pafl3IieBCKHM, 
II.  II.  Po?khu;koh,  B.  A.  CaJiTBiKOBoii,  M.  TT.  Hbub.  Pa6oTLi  no  nepe- 
KHCHOMy  oKHCJieHHio  jrannpoB  npoBopiuincB  up h  y'lacTHir  cTapniero 
iiaynHoro  coTpypHima  JiaSopaToprai  $h3hko-xhmhh  6noMeM6paH 
Mockobckobo  rocypapcTBeHHoro  yHHBcpciiTeTa  B.  E.  KaraHa. 

H  ceppenno  npn3HaTejien  BceM  mohm  KOJiJieraM  3a  TBopnecnoe 
coTpypHiraecTBO. 


CnucoK  coKparn;eHHH 


aa® 

AJIT 

ACT 

AT<£ 

TAMK 

TAMK-T 

rw 

TOMK 

H(PC 

Krc 

K® 

K<DK 

MRT 

HAA 

HAA-H 

HAA-O 

noji 

PO) 

TAT 

pAMCD 

IITK 

9BC 


—  apeH03HHpH<|)oc(|)opHaH  KHCJioxa 

—  ajiaHHHTpancaMHHa3a 

—  acnapTaTTpaHcaMHHa3a 

—  afleno3HHTpH$oc(|)opHafl  KHCJioTa 

—  raMMa-aMHHOMacjiHHan  KHCJioTa 

—  TAMK-TpancaMHHa3a 

—  rjiioTaMaTneKapSoKCHJiaaa 

—  raMMa-oKCHMacjiHHan  KHCJioTa 

—  HHTeilCHBHOCTB  $yHKpHOHHpOBaHHH  CTpyKTyp 

—  KOMneHcaTopnan  rnnep^yiiKpHn  cepppa 

—  KpeaTHH(|)oc$aT 

—  KpeaTHH$oc<J)OKHHa3a 

—  MajiaTperHpporeHa3a 

—  HHKOTHIiaMHflaflenHHflHHyKJieOTHfl 

—  BOCCTaHOBJieHHBIH  HHKOTHHaMnpapeHHHpHIiyKJieOTHP 

—  HHKOTHIiaMHAafleilHHflHHyKJieOTHfl^OC^aT 

—  nepeKHCHoe  oKHCJieHne  jihhhpob 

—  peryjIHTOp  <J)OC(|)OpHJIHpOBaHHfl 

—  THpo3HHTpaHC<J>epa3a 

—  $oc(|)aT  HeopraHHnecKHH 

—  pHKJIHHeCKan  apeHO3HHMOHO(|)OC(f)0pHaH  KHCJIOTa 

—  pHKJI  TpHKap6oHOBI.IX  KHCJIOT 

—  9M0^0HaJIBH0-60JieB0H  CTpeCC 


rJIABA  I 


OcHOBHBie  3aK0H0MepH0CTH 
(JjeHOTuniiBecKOH  aAanTapnH 


TTpii  BceM  pa3iioo6pa3iin  (JieHOTHmFiecKon  apaniapHH  pa3Birnie 
ee  y  bbichiiix  jkiibothbix  xapaKTepii3yeTCH  onpcpenemiBiMM  o6ih;hmh 
nepTami,  na  KOTopBix  h  6ypeT  cocpepoxoneno  nocjicpyioni;ee  hbjio- 
jKenne. 

CpoqHwii  ii  TjojiroBpeMeHiii.iii  OTaiibi 

apanTapim 

B  pa3BHTHii  SojiBmilHCTBa  apaiiTapnomiBix  peaKpriii  onpepenen- 
ho  npocjieJKHBaioTCH  pBa  3Tana,  a  iiMenno:  HanajiBHBiii  3Tan  cpon- 
hoh,  ho  HecoBepnneHHon  apanTapnn;  nocnepyioipioi  3Tan  coBepmoH- 
non  pojiroBpeMeHHoii  apanTapnn. 

CpoBHBin  axan  apanxapnoHHOH  peanpHH  B03HHKaeT  HenocpepcT- 
BeHHo  nocjie  nanana  pencTBiia  pa3ppa>KMTe:m  n,  cjiepoBaTenBHo,  mo- 
jKeT  peajiH30BaTBCH  jihihb  na  ocnoBe  totobbix,  panee  c(J)opMiipoBaB- 

milXCH  (|)II3HO.IIOrHtieCKHX  M0XaHH3MOB.  O’leBIipiIBIMII  npOHBJieHHHMH 

cpoHHoii  apanTapnn  hbjihiotch  6ercTBO  /Kiibothoto  b  oxBex  na  oojib, 
yBejiiHieHiie  TennonpopyKpnH  b  otbcx  na  xonop,  yBejiiiHenne  Ten.no- 
OTpann  b  OTBex  na  Tenno,  pocT  JieronnoiT  BeHTiiJiHpHH  ii  MimyTiioro 
o6x.eMa  b  otbct  na  HepocTaTon  imcnopopa.  BaiKHenmaH  nepra  otoxo 
3Tana  apanTapim  coctoht  b  tom,  mto  penTejiBHOCTB  oprami3Ma  npo- 
TeKaeT  na  npepene  ero  (|)H3HOJiorHHecKHx  •  B03MOHcnocTen  —  npi.i 
noHTH  nojiHoii  MoSmiiiaapiin  (^yEKpiioiiajiBHoro  peaepBa  —  n  paneKO 
He  b  nojmoii  Mepe  o^ecneniiBacT  Heo6xopiiMBiH  apanTaipionuBiM  3$- 
$eKT.  Tan,  6er  HeapaiiTiipoBannoro  jKiiBOTiioro  iijih  Benoaena  npo- 
hcxopht  npn  6jih3kiix  k  MancMMyMy  Bejiii’iniiax  MHHyTHoro  o6x>eMa 
cepppa  ii  JieroHHOH  BeuxiiJiapiiH,  npn  MaKCHMaJiBHoii  Mo6njiH3apnH 
pe3epBa  rjiiiKorena  b  neneHii;  BCJiepcTBHe  HepocTaTonno  Cwcrporo 
OKiicjieiiiiH  mipyBaxa  b  mhtoxohpphhx  mbihip  ypoBenb  jiaKxaxa  b 
KpoBii  B03pacTaeT.  9xa  JiaKpepeMHH  JiMMiiTiipyeT  HiiTeHCHBiiocTB  pa- 
rpy3KH  —  pBHraTenBHaH  peaKipin  ne  MOJKeT  6bitb  hii  pocTaxoaiio 
CbicTpofi,  hii  pocTaTOMiio  pjmTejiBiioH.  TaKHM  o6pa30M,  apanxapiiH 
peaJiH3yeTca  «c  MecTa»,  ho  OKasBiBaexcn  iiecoBcpmcHHoii. 

Bnojine  aHajiomHHBiM  oopa30M  npn  apanxapim  k  iiobbim  cjiojk- 
hbim  cHTyapMHM  oppyjKaioipeH  cpepbi,  peannayeMon  na  ypomie  ro- 
noBHoro  M03ra,  3Tan  cponnoii  apanTapnn  ocyipecTBJiaeTCH  3a  cmot 
ronoBHBix  npepcyipecxBOBaBmnx  Mexaiiii3M0B  n  npoaBJiaeTcn  xoponio 
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h3B6Cthbim  b  <|)H3HOAorHH  BBicmeH  HepBHOH  flGHTejiBHOCTn  nepno- 
noM  «reHepaJin30BaHHBix  ^BiiraTejiBHBix  peaKu,nii»,  hjih  «nepnoAOM 
aMopHOHaJiBHoro  noBeAemiH».  IIpn  btom  HeoSxoflHMBiH  aflaiiTapiioiT- 
HBIH  aiMem,  flHKTyeMBiH  noTpeonocTHMH  oprann3Ma  b  iraipe  hjih 
caMOCOxpaHeHHH,  MOHteT  octbtbch  HeocymecTBJieHHBiM  hjih  ooecne- 
HHBaTBCH  CJiy'iailHBIM  yflaHHBIM  ABH>KeHIieM,  T.  e.  HBJIHeTCH  Heno- 
CTOHHHBIM. 

^ojiroBpeMennBiH  3Tan  a^anTapini  B03HHKaeT  nocTericuHO,  b  pe 
3yjiBTaTe  AJiiiTeJiBiioro  hjih  MnoroKpaTiioro  fleHCTBim  na  opraiiii3M 
AaKTopoB  cpcAbi.  no  cyipecTBy,  oh  pasBiiBaeTCH  Ha  ocuoBe  Miioro- 
KpaTHOH  peajiHsapini  cpoHHOH  apanTapHH  h  xapaKTopnayeTCJi  tom, 
hto  B  HToro  nocTenenHoro  KOAiiMecTBemioro  HaKonjieHim  KaKHX-TO 
H3MeHeiiHii  opraHH3M  npnoOpeTaeT  HOBoe  ita'iecTBO  —  113  neapan-i  n- 
poBaimoro  npeBpaipaeTCH  b  aj^anTHpOBaHHBiH.  TaKOBa  aAanTapiiH, 
o6ecneHHBaioipaH  ocyipecTBAeime  opraHH3MOM  panee  neflocTiDKiiMOu 
no  CBOefi  HHTOHCHBIIOCTH  $II3H'ieCKOH  paOOTBI,  pa3BHTlie  yCTOHHHBO- 
cth  opranH3Ma  k  3iiaBiiTejiBHOH  bbicothoh  thhokchh,  KoxopaH  paHee 
6BiJia  II ecoB MecT h Ma  c  h<h3 hbio,  paaBiiTiie  y  ctohmhbocth ^ k  xojiosy, 
Tenjiy,  Soabihiim  flosaw  haob,  BBepeHiie  kotopbix  paHee  obijio  neco- 
BMecTHMO  c  JKH3HBIO.  TaKOBa  >Ke  KaneCTBeHHO  6ojiee  GJioJKHafl  a«an- 
TapHH  k  oitpyJKaiomeH  aohctbht e jibhocth ,  pa3BHBaK>ipaHCH  b  npopec- 
ce  oSynemiH  na  ocHOBe  naMHTH  M03ra  11  npo hb Jinioma hc h  boshiik- 
HOBeHHeM  hobbix  ycTOHHHBBix  BpeMeHHBix  cBH3ei^  h  hx  peaAii3apnen 
b  BHfle  cooTBeTCTByioipiix  noBe,n;eHiiecKHx  peaKpnn. 

ConocTaBJiHH  cpohhbih  h  flOJiroBpeMeHHBiii  3TanBi  aAanTapnn,  ne 
Tpyfliio  npHHTH  k  3aKJiK)HeHHio,  mto  nepexoA  OT  cpoHHoro,  BO  MHO- 
tom  necoBepmeHHoro  aTana  k  ji;ojiroBpeMeHHOMy  3HaMGHyeT  cooon 
y3Ji0B0H  MOMGHT  a^anT  apnoHHoro  npopecca,  TaK  KaK  HMeHHO  a  tot 
nepexoA  jjejiaeT  bo3mojkhoh  nocTOHHnyio  jkhshb  opraHHSMa  b  hobbix 
ycjroBHHX,  pacuiHpneT  c$epy  ero  oSiiTaHHH  n  cBofiopy  noBeflenna  b 
MenfliomencH  SiioJiorHHecKon  h  copnaABnon  cpe^e. 

MexaHH3M  flanHoro  nepexo^a  peAecoo6pa3HO  paccMoxpeTB  Ha 
ocHOBe  npHHHToro  b  c^H3HOJiorHH  npeACTaBJiemiH,  mto  peaKunn  op- 
raHH3Ma  Ha  $aKTopn  cpe^Bi  o6ecneMHBaiOTCH  ne  OTflejiBHBiMH  opra- 
HaMH  a  onpeffejieHHBiM  o6pa30M  opraHH30BaHHBiMH  n  conoAMimeH- 
hbimh  Me ik AY  co6oii  CHCTeMaMH.  3to  npoACTaBJienne,  noJiyMHBmee 
MnorocTopoHHee  pa3BHTHe  b  TpyAax  P.  AeKaPTa-  X*  J;aPBeH’ 
H  M  CenenoBa,  H.  H.  naBJioBa,  A.  A.  Yxiomckoto,  H.  Bimepa, 
JI.  BepTojiaMi|)ii,  n.  K.  AHOxnna,  V.  CeJiBe,  He  hbjihctch  npepMeTOM 
cnepnajiBHOro  hsaoikchhh  b  KHiire.  OAHano  hmchho  oiio  Aaex  nan 
ceroAHH  bo3moikhoctb  KOHCTarapoBaTB,  mto  peaKAHH  na  Jiioooe  HOBoe 
H  AOCTaTOHHO  CHJiBiioe  B03AeiicTBHe  cpeABi  —  Ha  Jiioooe  Hapyuieime 
roMeocTaaa  —  o6ecneMHBaeTCH,  BO-nepBBix,  cncTeMOH,  cnepH<f>npecKH 
pearnpyiorpen  Ha  aahhbih  pa3APa?KHTeJiB,  h,  bo-btopbix,  CTpecc-pea- 

AH3yiom;HMH  aApenepranecKOH  11  rHno$ii3apiio-aApeHajioBon  cncTe- 
MaMH,  HecnepH^HnecKH  pearnpyiorpuMH  b  otbgt  Ha  caMBie  pa3JiiiM- 

PBIP  H3M6HeHHH  B  CpeAe  o6lITaHHH. 

OnepnpyH  noHHTneM  «cncTeMa»  npn  H3yneHHH  qpeHOTHHunecKOH 

nAHiiTapiui,  peJiecoo6pa3HO  noAliepKHyTB,  hto  b  nponuiOM  Sjniwe  Bce- 


ro  k  pacKpBiTino  cyipecTBa  TaKoro  popa  chctgm,  ooecnenHBaiomHX 
pemeHiie  rJiaBHOH  aapaBii  opraHiisna  Ha  onpeAeJiennoM  aTane  eio 
IIHAHBHAyaJIBHOH  JKH3HH,  HOAOHieJI  cosAaTeJiB  yneHHH  0  AOMHHaHTe 

oahh  H3  BeJiiHiaimiiix  $H3HOJioroB  Harnero  BeKa  A.  A.  Yxtomckhh. 
On  AeTajiBHo  uccjieAOBaji  pojib  BHyxpeiiHHX  noTpe6HOCTen  opranna- 
Ma,  peajiH3yeMBix  nepe3  ropMOHBi,  pojib  imiepo-  h  aKCTpopenTHBiion 
a$*epeHTHOH  CHniaJIH3apHH  B  ^OpMHpOBaHHH  AOMHHaHT  H  ripil  3T0M 
paccMaTpHBaJi  AOMiniaHTy  KaK  CHCTeMy  —  KOiicTejumpnio  nepBiiBix 
neHTpoB,  noAHHHHiomnx  ce6e  ncnoJiHHTejiBHBie  opraHBi  h  onpepej  t.  - 
loipnx  nanpaBJieHHe  noBeAOHHGCKiix  peaKpHH  opraHHSMa  —  ero 

BeKTop.^  yXT0MCKHH  nucaA:  «BHeramiM  BBipaiKenneM  AOMHHaHTBi 
HBJineTCH  onpeAeJieHHan  paooTa  hjih  paSonan  noaa  oprairaaMa,  noA- 
KpenjineMan  b  aphhbih  mom6Ht  pa3HOo6pa3HHMH  pa8flpaaseHEHMH  h 
HCKJiKHiaiomaH  AJin  Aannoro  MOMeHTa  Apyrne  Pa6oTM  11  no3Bi.  rfa 
takoh  pa6oTon  hjih  no3oii  hphxoahtch  npeAnojiaraxB  B036y>KAeHne 
He  eAHHoro  Mecxnoro  onara,  no  pejioii  rpynnBi  peHTpoB,  obitb 
MOHtex  nmpoKO  pasSpocaHHBix  b  HepBnon  cncxeMe.  3a  hoaoboh  ao- 
MHHaHTOH  cKpBiBaeTCH  B036yH«AeHHe  peHTpOB  H  B  KOpe,  H  B  I10AK0P- 
kobbix  annapaTax  3peHHH,  cnyxa,  o6ohhhhh,  ocH3aHHH,  h  b  npoAOAro- 
BaxoM  M03re,  11  b  iiohchhhhbix  nacxHX  cnnHHoro  M03ra,  h  b  cenpe 
TopHon,  h  b  cocyAHCTOH  cncxeMe.  noaTOMy  Hapo  nonaraTB,  hto  3a 
KaHCAOH  ecxecTBeHHOH  AOMHHaHTOH  KpoeTCH  B036yiKAeHHe  penoro  co- 
3Be3AHH  (KOHCTeAAHPHH)  peHTpOB.  B  peJIOCTHOH  AOMHHaHTe  IiaAO 
pa3AHHaTB  npeiKAe  Bcero  KopTimaABHBie  h  coMaxanecKHe  KOMnoHeH- 

tbi»  [1966,  c.  34]. 

Pa3BHBaH  mbicjib,  HTo  AOMHHaHTa  oo'BGAHHHeT  pacnoAomeHHBie 
Ha  pa3AHHHBIX  ypOBHHX  pa60HHe  peHTpBI  H  HCnOAHHTeJIBHBie  opra¬ 
HBi  yXTOMCKIIH  CTpeMHACH  HOA'iepKHyTB  eAHHCTBO  3T0H  BHOBB  B03- 
HiiKHieH  cncxeMBi  ,ii  nepepKO  HasBiBaji  AOMimanxy  «opraHOM  noBe- 
AeHiiH». 

«Bchkhh  paa,—  OTMenan  oh,—  KaK  HMeexcn  Hanupo  ciimhtomo- 

KOMHAeKC  AOMHHaHTBi,  HMeeTCH  h  onpeAeAeHHBiii  ero  BeKTop  HOBeAe- 
hhh.  II  ee  ecTecTBeHiio  na3BaTB  «opranoM  noBeA6HHH»,  xoth  ona  h 
noABiuKHa,  KaK  BiixpeBoe  ABHiKemie  Rem apTa.  OnpeAeAenne  hohhthh 
«opran»  KaK,  h  obi  CKasan,  AHHaMnnecKoro,  rioABiiiKnoro  AenTenn, 
hjih  pa6oiiero  ccieTamiH  chji,  h  AyMaioi  $II3nOJIOra  lipe3BBiHaH- 

ho  peHHo»  [TaM  H«e,  c.  80].  u 

B  AaJibHenmeM  Yxtomckhh  CAenan  cJieAyioipMH  mar,  o003iianHB 
AOMimaHTy  KaK  cncxeMy.  B  pafioT'e,  nocBHipeniiOH  yHHBepcHxexcKOH 
hikoag  $H3HOJioroB  JlenHHrpaAa,  on  nncaji:  «C  axon  tohkh  apoHiin 
npHHpnn  AOMHHaHTBi  MOWeT  6bitb  ecTecTBeimo  H3AO?Keii  KaK  npimo- 
iKCHue  k  opranii3My  nan  ana  bo3MOJKhbix  nepeMeipemiH  hah  KaK 
ooipee,  a  BMecTe  11  omciib  KOHKpexHoe  BBipaiKenne  xex  ycAOBHii,  ko- 
xopBiei  corAacuo  Peno,  npeBpaipaioT  rpynny  6ojiee  haii  Menee  pa3- 
p03HeHHBIX  TeA  B  IIOJIHOCBH3aHHyiO  CHCTeMy,  AOHCTByiOipyiO  KBK  Me- 
XBHH3M  C  0AH03HaBHBIM  AeHCTBHeM»  [TaM  >Ke,  c.  194]. 

9th  nOAOHteHHH  H  BCe  TBOpneCTBO  HIKOABI  A.  A.  YxTOMCKoro  OA- 
H03HaHH0  CBH AeTe ABCTByiOT ,  MTO  B  ero  HCCAeAOBaHHHX  AOMHHHpyiO- 
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m,aH  CHCTeMa  npepcTaBaena  Kait  cncTeMa,  npnnpnnnaabno  OTanpaio- 
ipaaca  ot  Toro,  pto  mm  noHHMaen  nop;  aHaTOMO-4>n3HoaornpecKiiMii 
CHCTeMaMii  KpoBOodpaipenna,  nnipeBapeHHH,  pBimteiiiiH  n  t.  p.  3xa 
cncTeMa  pana  Yxtomckhm  nan  odpaaoBapne,  citaapbiBaioipeeca  b 
opranH3Mo  b  0TBe-r  Ha  pencTBne  cpepbi  n  odTiepiTiiaioipee  Boepuno 
HepBHbie  peHxpbi  h  iicnonHiiTenbHbie  opranbi,  npimapae/Kaipue  k 
pa3JiHHHbiM  aHaTOMo-c|)H3iioJiorii4ecKHM  cncTeMaM,  papn  npncuocod- 
aemia  k  coBepmenno  onpepeaeHHOMy  $aitTopy  cpepbi  —  papn  peme- 
hhh  BbipBHraeMoii  cpepon  3apapn. 

IlMenno  Taitne  cncxeMbi  II.  K.  Aiioxhii  odoanapiia  b  paabHeHiueM 
itait  (|)yiiKD,iiOHajibHbie  cucTeMbi  h  noitasaa,  pto  nocxynaioipaa  b 
nepBiibic  peHxpbi  na  ociTOBe  odpamoM  cbhsh  HH^opMapna  o  pe3yab- 
xaTe  peaKpnn  —  o  pocTnruyxoM  apanTapnoHHOM  3$(|)eKTe  —  HBaaeT- 
ch  rjiaBHbiM  cncxeMoodpasyioipiiM,  ^opMupyioipiiM  cucTeMy  $aKTO- 
poM  [Anoxnn,  1975]. 

PaccMaTpiiBan  nepexop  cpopnoii  apanTapnn  b  poaroBpeMeHHyio 
b  njiane  npepcTaBaemia  o  ^yiiKpiionaabiiOH  cHCTene,  neTpypHo  3a- 
MeTHTb  Ba/imoe,  ho  ne  Bcerpa  poaatHbiM  o6pa30M  ypiiTbiBaeMoe  od- 
CTOHTeJIbCTBO,  IiOTOpOG  COCTOHT  B  TOM,  PTO  IiaJIHHIie  rOTOBOii  $yHK- 
pnonajibHOH  cucTeMbi  hjiii  ee  HOBOodpa30BaHne  caMO  no  cede  eipe 
lie  03iianaeT  ycTonanBon,  3cji(|)eKTnBHon  apamrapnn. 

J^eHCTBiiTejibno,  nepBOHanaJibHbiH  st^H^ieKT  jnodoro  de3ycaoBHO- 
ro  pa3ppaatHTena,  Bbi3biBaioipero  3HapiiTeabHyio  n  panTeabHyio  pbii- 
raTeJibnyio  peaitpino,  coctoht  b  B03dyatpeHHii  cooi'BeTCTByioipnx  a(Ji- 
^epeHTHbix  ii  MOTopHbix  pemrpoB,  Modnan3apnn  cneaeTHbix  Mbimp, 
a  Taitate  itpoBoodpaipemia  h  pbixanna,  KOTopwe  b  coBOKyimocTH 
odpa3yiOT  epnHyio  $yHKpHOHaHbnyio  cncTexiy,  cnepn<|)HPecKii  otbgt- 
cTBennyio  3a  peaanaapino  paHnoii  pBiiraTeabiion  peaitpuii.  OpHaito 
3(|»^)eKTHBiiocTb  3Toii  cucTeMbi  neBejiHKa  (der  ne  Moatex  dbixb  hii 
AJIIITeJIbHblM,  HH  HHTeHCHBHbIM  —  OH  CTaHOBIITCH  TaKHM  TOJIbKO  nOC- 
jie  MHoroiipaTHbix  noBTopemiii  ciiTyapnH,  Modnaii3yioni;en  $ynKpiio- 
najibiiyio  CHCTeMy,  t.  e.  nocae  TpemipoBKii,  KOTopaa  npiiBOpiiT  it 
pa3BHTHio  poaroapcMeHiion  apanTapnii) . 

Ilpn  pencTBiin  HeflocxaTita  itncaopopa  BjmaHHe  rnnonceMnn  Ha 
xeMopepeiiTopbi,  nenocpepcTBetino  na  HepBHbie  peuxpbi  11  ncnoanii- 
TejrbHbie  opranbi  BJieaeT  3a  codon  peaitpmo,  b  KOTopoii  poab  rfiyiiK- 
pnoHajibHon  cncxeMbi,  cnepn^naecKH  oTBexcTBennon  3a  ycxpanenne 
iiepocTaTita  micaopopa  b  oprannsMo,  nrpaiox  peryjiaTopno  cBH3an- 
nwe  Boepimo  n  ocyrpecTBamoipne  noBbimeHHyio  (JjyHitpiiio  opranbi 
KpoBOodpaipeiiiia  n  Bnemnero  pbixaHiia.  II  epB  on  ap  aa  bii  bin  pesyjib- 
xax  Moditanaapiiii  axon  (JyHKpnonaabHon  ciictcmw  iiocjic  nopi.eMa 
neapanxiipoBaHiioro  peaoBeita  na  BbicoTy  5000  m  coctoht  b  tom,  pto 
rHnep(|)yHKn;iia  ccpppa  h  rniiepBeHTiiJiapiia  Jiermix  Bbipaateiibi  Becb- 
Ma  pe3ito,  ho  TeM  He  MeHee  oitasbiBaioxca  nepocTaTOPHbiMii  pan 
ycTpanemia  rnnoKceMnii  n  copexaioxca  c  doaee  hjih  Menee  Bbipaaten- 
hoh  apiiii  a  Mil  eii,  HBaeiinaMn  anaTHp  mm  sii  (Jiopiui,  a  b  nTore  co 
CHH>KenneM  $H3iipecK0n  11  iinTenaeitTyaabHoit  padoTocnocooiiocTn. 

Toro  PTodbi  3Ta  cpoaiiaa,  no  HecoBepmeHHaa  apanTapnn  CMenn- 
Jiacb  coBepmeniion,  pojiroBpeMeHiioM,  neodxopnMO  pjiiiTejibHoe  hjih 
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MiioroitpaTHoe  npedbiBaHne  na  BbicoTe,  t.  e.  pjipTeAbHaa  11J111  mhobo- 
KpaTnaa  Modnjin3apna  (|)ynKpiiOHajibnon  cucTeMbi,  OTBexcTBemioii  3a 
apanTapmo. 

Bnojine  anajioniaHbiM  odpa30M  npn  BBepeHHH  b  opraHimt  apa, 
nanpiiMcp  neMdj^Ta.xa,  pojib  cfiaKTopa,  cnepn^nnecKii  oxBeTCTBeiiHoro 
3a  ero  paspymeiine,  nrpaeT  Modnjiii3apna  cncTeMM  MiiitpocoMajib- 
noro  oKiicjieniia,  jioKajiii30BaHHon  b  itjieTitax  neaeHH.  AitTHBapna 
cncTeMbi  MiiitpocoMaJibiioro  oKiicaenna  HecoMneimo  orpamimiBaeT 
noBpeatpaioipee  peiicTBHe  apa,  110  ne  ycrpaHaex  ero  nojiiiocrbio. 
B  pe3yjibTaTe  itapTima  nnTOKCHKapnn  pocTaxoPHO  Bbipaatena  n  coot- 
BeTCTBenHo  apanTapna  ne  coBepuicniia.  B  paJibiieiimeM  iiocjic  Miioro- 
KpaTnoro  BBepeiina  neMdyxa.na  nepBonanajibiiaa  poaa  nepecxaeT 
BbiabiBaxb  HHTOKcnKapnio.  TaKHM  odpa.30M,  najiH'ine  totobom  (]iyiiK- 
piioiiajibnoH  CHCTGMbi,  oTBeTCTBeiinoii  aa  apanTapnio  k  paiiiioMy  (]iait- 
Topy,  11  MOMeHTajibiiaa  aitTiinapiia  stoh  cncxeMbi  caMii  no  cede  ne 
oaiiaaaiOT  MOMeHTajibnon  apanTapmi. 

Ilpn  pencTBHH  na  opramisM  doaee  cJioatnbix  cnxyapHH  oitpyataio- 
ipeii  cpepbi  (nanpiiMep,  ne  BCTpenaBuinxca  panee  paappantiixeaen  — 
CHmaaoB  onacHocxn  —  hjih  ciiTyapnii,  BosniiKaioipnx  b  npopecce 
odyaemia  HOBbiM  naBbiitaM)  b  oprami3Me  hot  totobbix  ({lyiiKpuo- 
iiajibiibix  cncTeM,  cnocodiibix  odecneaiiTb  cooTBeTCTByioipyio  Tpedo- 
BamiaM  cpepbi  peaKpmo.  Otbgt  oprami3Ma  odecneanBaeTca  yate  yno- 
MaHyTOH  renepajiii30BaHHon  opnenTiipoBOPHon  peaKpnen  na  tjione 
pocTaTOHHo  cuabnoro  cTpecca.  B  nopodiioii  cmyapHn  neitOTopbie  H3 
MiioronncjieHiibix  pBiiraxeabHbix  peaitpiiii  oprami3Ma  OKaswBaiOTca 
apeitBaTHbiMn,  noayaaiOT  nopnpeiuiemie.  9to  CTanoBiiTca  naaaaoM 
oopa30Banna  b  roaoBiiOM  M03re  HOBoii  (JiyiiKpHonaabHOH  cncTeMbi, 
a  HMeHHo  cncxeMbi  Bpenemibix  CBa3eii,  noxopaa  CTanoBiiTca  ociiobom 
HOBbix  HaBbiKOB  ii  noBepeinecKiix  peaKpnn.  Opuaito  nenocpepcTBepHO 
nocae  CBoero  B03iiiiKii0Beniia  cncTeMa  axa  odbi'ino  nenpo'ina,  OHa 
MoateT  dbixb  cTepxa  TopMoatenneM,  Bbi3BaHHWM  BOSHiiKHOBemieM 
ppynix  noBepemiecitiix  poMimaHT,  nepnopnaecKii  p e aa  11 3y ionpixca  b 
peaxeabHocTii  opraHiisna,  nan  yramena  noirropiibiM  iienopitpenae- 
HneM  n  t.  p. 

,H|aa  Toro  axodbi  cao>Kiiaacb  ycxoiiaiiBaa,  rapaHxnpoBannaa  b  dy- 
pyipeM  apanTapna,  neodxopiiMbi  BpeMa  n  neitOTopoe  KoanaecxBO  no- 
BTopeniiii,  x.  e.  ynpoBeiine  noBoro  cxepeoxnna.  B  peaoM  cMbica  hs- 
aoateHiioro  CBopnxca  k  xony,  pto  uajiunue  sotogou  cfiyuKi^uouajib- 
hou  cucreMbi  npu  oTiiocuTeAbno  npocTbix  npucnoco6urejibHbix 
peanyuRx  u  603iiuKH06emie  tcikou  cucreMbi  npu,  Gojiee  cjiOMHbix  pe- 
anyuax,  peaAusyeMbix  na  ypoene  nopti  zoaoguozo  moszq,  cumu  no 
ce6e  ne  npiiGodsir  k  MOMenrajibnoMiy  eo3nuKnoGenim  ycroumieou 
adanraifuu,  a  hgahiotcr  ocnoeou  nanajihnozo,  ran  nasbieaeMOZO 
cpoHHozo,  necoeepuiennozo  orana.  adanrayiiu.  nepexoda  cpou- 

nou  adanraifuu  e  zapanrupoeannyio  dojizoGpeMennyio  euyrpu  G03- 
uuKuieu  (fiynmfuouaAbHou  cucreMbi  dojixceu  peajiusoearhcsi  nenoro- 
pbiu  eaxcubiu  npoyecc,  odecnenueaioufuu  cfiuKcayuio  caooicugmuxch 
adanraifuoHHbix  cucreM  u  yeeAunenue  ux  Moufnocru  do  ypoenn,  dim- 
ryeMozo  cpedou.  IIccaepoBaHiia,  BbinoaHemibie  b  xeaenne  nocaepmix 
20  aeT  nainen  [Meepcon,  1963,  1967,  1973]  11  MHomMii  ppyniMii 


jraCopaTopnHMii,  tiOK&aaJin,  ato  t&kiim  npoyeccoM  HBJiHeTCA  aimiBa- 

li,IIfl  CHHTe3a  HyKJieHHOBBIX  KHCJIOT  II  60JIKOB,  B03HHKai0IAaH  B  KJICTKBX, 
OTBGTCTB6HHWX  3a  aAanTaAiiio  ciiCTeM,  odecneniiBaioman  (JiopMHpoBa- 
niie  TaM  ciicxeMnoro  CTpyKTypnoro  cjiena. 

Chctcmhbih  cTpyKTypnwii  CJiefl  — 

ocuoBa  a;i,aiiTau,HH 

B  nocjieaHHe  flecHTHjieTHH  HCCJieflOBaTeJiH,  padoxaiomiie  na  ca- 
mbix  paajiiiBHbix  o6x>eKTax,  ho  iicnojiL3yK)mHe  oahh  ii  tot  >ko  komii- 

JIGKC  MeTOflOB,  CJIOJKHBHIHXCH  B  COBpOMOHHOii  6hOXHMIIH,  OffHOSHaHHO 
noKa3ajm,  hto  yBejraneHne  c|>yiiKii,iiii  opranoB  h  ciiCTeM  3aK0H0MepH0 
BJieneT  3a  codon  aKTHBapmo  ciuixesa  HyiuiemiOBbix  khcjiot  h  deJiKOB 
B  KJIGTKaX,  o6pa3yK)in;HX  9TH  opraHBI  H  CHCTeMBI.  lIoCKOJIBKy  B  OTBeT 
Ha  TpeooBamiH  cpeflBi  B03pacTaeT  $yHKpn«  chctcm,  OTBeTCTBennBix 
3a  aflaiiTapnK),  to  HMemio  TaM  npeatfle  Bcero  paaBiiBaeTcn  aKTHBa- 
H.HH  CHHTe3a  HyKJieHHOBBIX  KHCJIOT  H  6eJIK0B. 

AKTHBaipiH  IipiIBOflHT  K  $OpMHpOBaHHK)  CTpyKTypHBIX  II3MeiieiIIIH, 
KOTopBie  npHHpnnHajiBHO  yBejiHHHBaiOT  moih;hoctb  chctgm,  otbgtct- 
BeiiHbix  3a  a^aiiTapiHO.  3to  ii  cocTaBJiaeT  ocHoBy  nepexoAa  ot  cpo«i- 
Hoii  aflanTapHH  k  p;ojiroBpeMeHHoii  —  pemaioii],HH  (JmKTop  $opMHpo- 
BaHHH  CTpyKTypnoro  6a3nca  AOJiroBpeMenHoii  aaanTapiiii. 

IIocjieflOBaTejiBHocTB  HBJieHHH  npn  npopecce  c^opMiipoBainiH  aoji- 
roBpeMeHHon  aAaiiTarpin  coctoiit  b  tom,  hto  yBeJinneHne  $h3hojio- 
riFiecKon  $yHKHHH  KJieTOK  ciiCTeM,  oTBeTCTBeHHBix  3a  aflanTapmo, 
BBi3BiBaei’  b  KanecTBe  nepBoro  cflBiira  yBejinneHne  cKopocTii  Tpanc- 
KpimpHH  PHK  na  CTpyKxypHBix  reHax  AHK  b  aapax  3Tnx  KJieTOK. 

yBejiHHeHHe  KOJinnecTBa  nn^opMapiioHHOH  PHK  npiiBOfliiT  k 
y b e JiHBeHHio  KOJinnecTBa  nporpaMMHpoBaHHBix  9Toii  PHK  pudocoM 
H  nojiHCOM,  B  KOTOPBIX  HHTeiiciiBHO  npoTeKaeT  npopecc  ciiHTe3a  KJie- 
tohhbix  6cjikob.  B  pe3yjiBTaTe  Macca  CTpyKTyp  BoapacTaeT  n  nponc- 
xofliiT  yBejiH'ieHiie  c|)yiiKii;HOHajiBHBix  B03Mo>KiiocTeii  KJieTKH  —  cabiit, 
cocTaBjiHiomHH  ociioBy  flOJiroBpeMeiinoH  a^anTapnii. 

CymecTBeiiiio,  hto  aKTiiBiipyiomee  BJiiiHHiie  yBejiiiHeHiioii  (])yHK- 
PHH,  onocpeAOBaiiHoe  nepe3  MexaHH3M  BHyTpiiKJieTOMiiOH  peryjiHH,iiii, 
aapecoBaiio  hmghho  b  reHGTHHecKHH  annapaT  kjigtkh.  BBeAeime  jkh- 
BOTHBIM  aKTHHOMUpiIIia  —  ailTHdllOTIIKa,  KOTOpblil  IIpIIKpGnJIHeTCH  K 
ryaiiiiJioBBiM  HyKJieoTH^aM  JJHK  n  AeJiaeT  iicbobmo/Kiioh  TpancKpnn- 
mno,  JinraaGT  retieTHMecKiiii  armapax  KJieTOK  bo3mo>khocth  oxpearn- 
poBaTB  Ha  yBCJiiiMeHiie  ^yiiKpuii.  B  pe3yjiBTaTG  liepexoA  cpoHHoii 
aflanTapHH  b  AOJn’OBpeMeimyio  cTanoBirrcH  HeocymecTBHMBiM:  a^an- 
TapiiH  k  (J)H3iiTi ecKHM  narpysnaM  [Meepcon,  PoaanoBa,  1966],  runoK- 
chh  [Meepcon,  MajiKHH  h  AP-,  1972],  oopa30BaHiie  hobbix  BpeMeii- 
hbix  cBH3eH  [Meepcon,  MaH3ejiiic  n  AP-,  1969]  ii  Apyrne  aAaiiTa- 
AHoniiBie  peaKpHH  onasBiBaioTCH  iieBbinojiHiiMBiMii  npn  abhctbiih 
HeTOKCHHHBix  A03  aKTHHOMHAHHa,  KOTopBie  He  napyuiaioT  ocymecTB- 
jiemiH  totobbix,  panee  cjioHuiBmuxcn  aAanTamioiiHbix  peaiupiH. 

Ha  ocHOBamin  bthx  ii  Apymx  c[)aKTOB  Mexammi,  nepe3  KOTopBiil 
cJiyHKpim  peryjiiipyeT  KOJiiinecTBenHBiH  riapaMexp  aKTHBiiocTii  rene- 
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TimecKoro  annapaTa  —  cnopocTB  TpaHCKpHnpHH,  6biji  o6o3naxieH 
HaMH  naK  «B3aimocBH3B  MejKAy  (fiyHKpHeii  h  reHeTiinecKHM  annapa- 
TOM  KJieTKHft  [MeepCOH,  1963].  0Ta  B3aHMOCBH3B  HBJIHeTCH  ABycTO- 
poHneii.  npHMan  cbh3b  coctoiit  b  tom,  HTO  reneTHBecKHH  annapaT  — 
reHBi,  pacnojioJKeunBie  b  xpoMocoMax  KJieTonnoro  HApa,  onocpeAO- 
BaHHO,  nepe3  cncTeMy  PHK  o6ecneniiBaiOT  ciiHTe3  6ejiKa  —  «AejiaioT 
CTpyKTypBi»,  a  CTpyiiTypBi  «AejiaiOT»  $yHKpHio.  OSpaTiian  cbhsb 
COCTOHT  B  TOM,  MTO  «HHTeHCIIBIIOCTB  (|)yiIKIi;HOHHpOBaHHH  CTpyK¬ 
Typ »  —  KOjni’iecTBo  d^yHKH|HH,  KOTopoe  npuxoAHTCH  Ha  eAHHHpy  Mac- 
cbi  oprana,  KaKHM-TO  o6pa30M  yupaBJineT  aKTiiBiiocTBio  reHeTiniecKO- 
ro  annapaTa. 

Bbihchiijiocb,  hto  Bantnan  nepTa  npopecca  rnnep(|)yHKn;HH  —  rii- 
nepTpo^Hii  cepAAa  npH  cyntCHiiii  aopTBi,  eAHUCTBeHnofi  hohkh  nocjie 
yAajieHim  APyroii  iiohkh,  aojih  ncnenn  nocjie  yAajienHH  Apy™x  ao- 
jieii  oprana,  CAHHCTBeHHoro  JierKoro  nocjie  yAajienHH  Apyroro  Jier- 
Koro  —  COCTOIIT  B  TOM,  HTO  aKTHBapiIH  CHHTG33  HyKJieHHOBBIX 
khcjiot  H  6ejiKa,  B03HHKaioipaH  B  6jiHJKaHiHHe  nacBi  h  cyTKii  noc-Tie 
nanajia  rnnep(|)yHKpiiii,  nocTeneimo  npeKpaipaeTcn  noc.ne  pa3BHTHH 
rHnepTpo^Hiii  n  yBejiinieHiiH  mbccbi  oprana  (cm.  tji.  III). 

TaKan  AHHaMHKa  onpeAeJiaeTCH  TeM,  hto  b  Hanajie  npopecca  ni- 
nepc^yHKpiiH  ocyinecTBjmeTCH  eipe  ne  rnnepTpoc|)HpoBanHBiM  opranoM 
n  yBejinneHiie  KOJinnecTBa  (^yiiKpini  na  eAHHiipy  MaccBi  kjigtohhbix 
CTpyKTyp  BBi3BiBaeT  aKTHBapmo  reneTimecKoro  annapaTa  AH$<|>epeii- 
pnpoBaHHBix  KJieTOK.  nocjie  nonHoro  pa3BHTHH  rnnepTpoc[jiiii  oprana 
ero  ^yHKpiiH  pacnpeAeJineTcn  b  yBeJiiiHeiniOH  Macce  KJieToniiBix 
CTpyKTyp,  ii  b  pe3yjiBTaTe  KOJiimecTBo  (JyHKpHH,  ocyipecTBjmeMOH 
eAHHnpen  MaccBi  CTpyKTyp,  BOSBparpaeTCH  hjih  npnSjiH/KaeTCH  k 
nopMaJiBHOMy  ypoBmo.  BcjieA  3a  btiim  aKTiiBapiiH  reiieTimecKoro  an¬ 
napaTa  npenpamaeTCH,  ciiHTe3  HyKJieiniOBBix  khcjiot  it  GejiKOB  tbk- 
jKe  B03BpamaeTCH  k  nopMaJiBHOMy  ypoBino  [Meepcon,  1965]. 

Ecjiii  ycTpamiTB  riinepc[)yHKii;Hio  opraHa,  kotopbih  y?Ke  noABepr- 
ch  ranepTpo(|)HH,  to  KOJiimecTBo  (JiynKpun,  BBinojinneMoe  1  r  TKann, 
CTaHeT  neHopMajiBHo  HH3KHM.  B  pe3yjiBTaTe  ciiHTe3  oejiKa  b  AH(M)e" 
peHpnpoBaHHBix  KJieTKax  ynaAeT  h  Macca  oprana  nanner  yMeiiBHiaTB- 
ca.  Il3-3a  yMeHBmeHHH  oprana  KOJiimecTBo  $yiiKii,HH  na  e/pimipy 
MaccBi  nocTeneimo  BospacTaeT,  h,  nocjie  xoro  KaK  oho  craHer  Hop- 
MajiBHBiM,  TopMO/KeHiie  ciiHTe3a  6ejn?a  b  KJieTKax  oprana  iipeKpaipa- 
eTcn:  Macca  ero  6ojiBine  ne  yMeiiBmaeTcn. 

9th  AaHHBie  abjiii  ocHOBanne  ajih  npeACTaBAeHHH,  hto  b  Aiu{x{)e- 
penpiipoBaniiBix  KJieTKax  ii  odpaaoBamiBix  hmh  opranax  M.TreKoiiii- 
Taioui;Hx  KOJiimecTBo  (JiyHKpHH,  BBinojinaeMoii  eAHimpeii  MaccBi  opra¬ 
Ha  (iiHTencHBHOCTB  (|)yHKn,iioiinpoBaiiHH  CTpyKTyp  —  HOC) ,  nrpaeT 
iia®Hyio  pojiB  b  peryjiHpiiH  aKTHBHOCTH  reiieniMecKoro  annapaTa 
KJieTKH.  yBeJiiinemie  HOC  cooTBeTCTBycT  nojio>KeHiiK),  KorAa  «$yiiK- 
piiH  TecHO  b  CTpyKType».  9to  BBiabiBaeT  aKTiiBamno  cmiTesa  dejiKa 
ii  yBejinnenne  MaccBi  kjigtohhbix  CTpyKTyp.  CHii?Keiiiie  Aamioro  na- 
paMeTpa  cooTBeTCTByeT  CHTyannn,  KorAa  «$yHKinni  cjihiiikom  npo- 
rropno  b  cTpyKType»,  b  pe3yjiBTaTe  nero  CHiuKaeTCH  HiiTeHCHBiiocTB 
ciiHTe3ft  c  nocjie  Ay  ioiahm  ycTpaHemieM  H3dBiTKa  CTpyKTypBi.  B  odonx 
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CJiyxiaflX  IIHTCHCHBHOCTb  (Jty  HKIJHOHHpOB BHHH  CTp/KTVp  B03BpaiU,aBTCH 
K  HGKOTOpOH  OITTHMaJIBHOH  BGJIIIHHH6,  CBOHCTBGHHOH  3AOpOBOMy  Op- 
raHH3My. 

TaKHM  oopasoM,  BHyTpHKJiexoHHHH  MGxanimi,  ocymecTBjiHioipnii 
;i,BycTopoHHK)io  B3aiiM0CBH3i>  mgikay  $n3HOJioriiiiecKon  t})yiiKnneii  n 
renemecKHM  annapaTOM  Aii$$ep6HrpipoBaiiiioii  kjigtkii,  ooGcncnn- 
Baex  nojio/Keiine,  npH  Koxopoxi  HOC  hbjihgtch  OAnoBpcMGHHO  flGTcp- 
MHHauTOM  aKTHBHOCTii  rGHGTii'iGCKoro  annapaTa  n  <$H3HOJionniecKoii 
KOHCTaHTOH,  IIOflflGpJKIlBaGMOH  Ha  UOCTOHIIIIOM  ypOBIIG  OJiarO/RipH 
CBOGBpCMGHHBIM  H3M6HGHHHM  aKTIIBHOCTH  DTOFO  annapaTa  [McGpCOII, 

1965]. 

npHMeHHTeJIbHO  K  yCJIOBHHM  3^0p0B0r0  OpraHII3Ma  3Ta  3aK0H0- 
MepHOCTb  HaxoflHT  cbog  noATBcpwACiniG  b  xpyAax  nGJioro  pHAa  HC- 
CJieAOBaTGJIGH,  KOTOpblO  C0BC6M  HG  IIMeJIH  GG  B  BHAY-  1 3K,  paOOTa, 
AGMOiicTpiipyioin,aa  aaBiicHMOCTb  rcHGTii'iecKoro  annapaTa  MbimoHiibix 
KJIGTOK  3AOpOBOI'0  OpraHH3Ma  OT  ypOBHH  I1X  $H3H0JI0riIH6CK0H  cJjyilK- 
Him,  6biJia  BbinojiHGiia  3aKOM  [Zak,  1962],  kotopwii  conocTaBJiHJi 
c^ynKipiio  Tpcx  pa3jriiMiibix  Mbinm  c  iiiiTGHCiiBHOCTbio  ciniTG3a  6e.TKa 
II  coAepJKaimeM  PHK  b  mbihighhoh  TKaHii.  bbijio  noKaaaHo,  iito  cop- 
AenHan  Mbirnpa,  ncnpepbiBHO  coKpainaiomaaca  b  bbicokom  piiTMe,  06- 

JiaAaGT  Iiail6oJIbHIGH  HHTGHCIIBHOCTblO  CIIHTG3a  H  HailSojIbHEHM  co- 
AGpjKamiGM  PHK;  AMxaTGJibHbiG  Mbimpbi,  coKpaipaionpiGCH  b  oojigg 
peAKOM  piITMG,  HMeiOT  MGHbniyiO  KOHAGHTpapiIIO  PTTK  H  MGIIbHiyiO 
HHTGnciiBHOCTb  ciiHTG3a  6ejma.  HaKOHGn;,  CKeneTHbie  Mbirnnw,  conpa- 
lAaiomiiGCfl  nepHOAiinecKH  iijiii  shiisoahhgckii,  oojiaAaioT  HamiGHb- 
JHGH  HHTGHCHBIIOCTblO  CHHTG3a  OGJIKa  II  HailMGEbOIIIM  COAep/KaHIIGM 
PHK,  HGCMOTpa  Ha  TO  HTO  pa3BIIBaGMOG  HMH  HanpH/KGHIIG  3IiaxIII- 
TGJIbllO  SoJIbHIG,  HGM  B  MIIOKapAC. 

AHajioniHHbiG,  no  cymocTBy,  AaHHbiG  Sbijih  nojiynGHbi  MaprpeT 
h  Hobgjijio  [MargTGth,  Novcllo,  1964],  kotopbig  noKasajm,  hto  koh- 
AGHTpaAIIH  PHK,  C00TH0HI6HIIG  OcJIKa  II  PHK  II  HHTGHCIIBHOCTb  CIIII- 
Tesa  6GJiKa  b  pasjuiHHbix  Mbimpax  oahoto  h  toto  ?kg  >KiiBOTnoro  na- 
XOAHTCH  B  npHMOii  SaBIICHMOCTH  OT  ^yHKAHH  3THX  MbTHITi:  B  /KCBB- 
TGJIbHOH  MblHipe  KpOJIHKa  H  Ana(|)parMG  KpbICbl  BCG  3TH  nOKaaaTOJIII 
npHMGpHO  BABOG  BbllHG,  XI6M  B  IIKpOHOJKHOH  MblinpC  TGX  /KG  /K1IBOT- 
HblX.  OhGBHAHO,  3T0  SaBHCHT  OT  TOTO,  HTO  A™TGJIbHOCTb  CpeAHGCy- 
Tonnoro  HGpiioAa  aimiBiiocTH  y  jKGBaTGJibiioii  h  Ana^parMajibiioii 
Mbiran;  3iiaxiHTGJibno  Cojimuo,  hgm  y  impoiioHmon  Mbimpbi. 

B  agjiom  pa6oTbi  3aKa,  a  TaioKG  MaprpGT  h  Hobgjijio  abiot  bo3- 

MOJKHOCTb  nOAHCpiiliyTb  OAIfO  Ba?KIIOG  ofiCTOHTGJIbCTBO,  KOTOpOO  co- 
ctoht  B  TOM,  TTO  HOC  KaK  (JiaKTop,  onpoAeJiHiompin  aKTHBHOCTb  1'GHG- 
THnecKoro  annapaTa,  AOJi>KIia  iisMopHTbcn  hg  MaKCHMajitHO  aoctii/Kii- 
MblM  ypOBHGM  ^yHKAHH  (naiipiIMGp,  HG  MaKCHMaJIbllblM  HanpHJKGHUGM 
MbiniAbi),  a  cpGAniiM  kojihhgctbom  $yiiKAiin,  ocymocTBJiHGMoii  gavi- 
hhagh  Maccbi  kjigtkii  3a  cyTKii.  HiibiMH  cjioBaMii,  c])aKTopoM,  pory- 
jinpyioiAHM  MomiioCTb  n  aKTHBHOCTb  rGHGTHHGCKoro  annapaTa  kjigtkii, 

no-BiiAHMOMy,  nBirnGTcn  nG  MaKCHMajibHan  3nH30AHMGCKan  HOC, 

KOTopyio  OHGHb  yAo6no  oupGACJiiiTb  npn  (])ynKn;noHajibHbix  ripooax, 
npGAycMaTpnBaiomnx  MaKCHMajibHyio  narpy3Ky  Ha  opran,  a  cpgahg- 
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cyTonnan  HOC,  CBoncTBGiraan  AannoMy  oprany  n  o6pa3yioni;HM  gto 
AH(|)(f)GpGHAHpOBaHTIbIM  KJIGTKBM. 

nOHHTHO,  HTO  npH  paBHOH  AJIHTGJIbHOCTII  CpGAHGCyTOHIIOII  aKTIIB- 
HOCTH,  T.  G.  npil  OAHHaKOBOM  BpGMGHII,  B  TGHGHIIG  KOTOpOl'O  Opran 
pa6oTaGT,  cpGAHGcyTOHnan  HOC  6yAGT  BbiniG  y  oprana,  Koropbiii 
(J)ynKii;iioHiipyGT  na  6ojigg  bwcokom  ypoBHG. 

TaK,  H3BGCTHO,  hto  b  3AopoBOM  opraiiH3Mc  nanpnwGniiG,  paSBII- 
BaGMOG  MnoKapAOM  npaBoro  ?KGJiyAOTiKa,  hgchojibko  MGHbniG,  hgm 
iianpnJKGniiG,  pa3BHBaGMOG  MiiOKapAOM  jigboco  JKGJiyAOMKa,  a  a-bh- 
TGJibnocTb  (^ynKAHoniipoBaniiH  jkgjiyaohkob  b  tg'ighiig  cyxoK  paBna; 
COOTBGTCTBGIIIIO  3T0My  COAGpJKaHHG  HyKJIGHITOBbTX  KIICJIOT  II  ITHTGII- 
CHBHOCTb  CHHT63a  6GJIKa  B  MHOKapAG  npaBOTO  JKCJiyAOHKa  TBKJKG 
MGHblHG,  HGM  B  MHOKapAG  JIGBOTO  [MGGpCOH,  KailGJIbKO,  P a A3M 6BCKHH, 

1968]. 

Man;yMOTO  n  KpacnoB  [Matsuraoto,  Krasnovv,  1968],  onnpancb 
na  npGAJioJKGimoe  hbmh  noiiHTiiG  06  HOC,  npoAejiajin  HHTGpGCHyio 

pa60Ty,  KOTOpaH,  KaK  naM  Ita?KGTCH,  CBIIAGTGJIT.CTByGT,  HTO  pa3JIH'I- 
nan  iiHTGHCiiBHOCTb  (|) y n k uno n n p o b a n n n  cTpyKTy p,  CKJiaA&iBaiomancH 
B  paSJIHHHbIX  TKailHX  B  nponGCCG  OHTOrGHG3a,  BJIHH6T  HG  TOJIbKO  Ha 
HHTGHCIIBHOCTb  CIIHT63a  PHK  Ha  CTpyKTypHbIX  TGHax  Jl^HK  II  xIGpG3 
PTTK  Ha  HHTGHCIIBHOCTb  ciiiiT63a  Scjiita.  OKa3ajiocb,  hto  HOC  Aeii- 
CTByGT  6o.tigg  riiy6oKo,  a  iimghho  onpGAeJiHGT  kojiihicctbo  MaTpnn; 
AHK  b  gahhhag  Maccw  Tiiann,  t.  g.  cyMMapnyio  MomnocTi.  rGiiGTii- 
HGCKoro  annapaTa  kjigtok,  o6pa3yioin;iix  TKanb,  iijih  ko.thi>igctbo  tg- 
hob  Ha  GAHHiipy  Maccbi  TKami.  3to  bjihhhiig  nponBiuiocb  b  tom,  hto 
AJiH  Mbimpbi  jiGBoro  JKGJiyAO’iKa  K0Hii;6nTpan;iiH  ^ HK  cocTaBJiHGT 
0,99  Mr/r,  a-bh  Mbinipbi  npaBoro  —  0,93,  a-bh  AH&$parMbT  —  0,75, 
AJiH  ckgjigthoh  Mbimpbi  —  0,42  Mr/r,  t.  g.  kojihhgctbo  tchob  na  gah- 

HHHy  Maccbi  II3MGIIHGTCH  B  pa3JIHHHbIX  TIIHaX  MbllHGHHOH  TKaHII  HpO- 

nopn;iiOHajibHO  HOC.  Kojiiihgctbo  tghob  hbjihgtch  oahhm  H3  (JiaKTo- 
pOB,  OnpGAGJIHIOIHIIX  HHTGHCIIBHOCTb  CIIHTG3a  PHK.  B  COOTBGTCTBHII 
C  3THM  B  AaJIbHGniHHX  SKCnGpiIMGIITaX  HCCJICAOBaTCJIII  yCTaHOBIIJIH, 
HTO  HHTGHCHBHOCTI.  CIIHT63a  PHK,  OnpGAGJIHGMaH  no  BKJIIOH6HHIO  M6- 
HGHOro  yrjicpoAa  rjiiOK03bi  14C,  cocTaBJiHGT  a-bh  jicboto  JKGJiyAOHKa 
3,175  hmh/mhh,  ahh  npaBoro  —  3,087,  ajih  Aiia<|)parMbi  —  2,287  11 
AJIH  CKGJIGTHOH  MblUipbl  KOHGHHOCTH  —  1,154  HMH/MHH  II a  PTTK,  CO- 
AGpJKamyiocH  b  1  r  mbihighhoh  TKaHH. 

TaKHM  oopa30M,  HOC,  CKJiaAWBaiou;aHCH  b  npopoccG  OHToreneaa 
y  MOJIOABIX  JKHBOTHHX,  KJIGTKII  KOTOpbIX  COXpaHHJIH  CnOCOfiHOCTI,  K 
CHHTG3y  ATTK  II  Ae.BGIIHIO,  MO>KGT  OIipGAGJIHTb  KOJIHMCCTBO  TGIIOB  Iia 
GAHHHpy  MaCCbl  TKaiiH  IT,  OHOCpGAOBaHHO,  HHTGHCIIBHOCTb  CHIITG3a 

PHK  h  ScjiKa,  t.  g.  coBGpniGHCTBo  CTpyKTypHoro  o6gchghgiihh  <{)yiiK- 

PIIH  KJIGTOK. 

H3JIOJKGIIIIOG  OAH03naHHO  CBIIAGTGJIbCTByGT,  HTO  B3BH  MOCBH3b 
MGJKAY  $yHKH,HGH‘H  rGHGTHHGCKHM  annapaTOM  KJIGTKII,  KOTOpyiO  Mbl 
6yAGM  o6o3HanaTb  B  A^JIbllGimiGM  KaK  B3aiIMOCBH3b  P^O,  HBJIHGTCH 
nocTOHHHO  AeHCTByioin,iiM  MGxaHii3MOM  BiiyTpiiKJiGTOHiioii  peryjiHpiiiT, 
pGaJIHSyiOIAIIMCH  B  KJIGTKaX  pa3JIHxIHbIX  opraHOB. 
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Ha  3Tane  cponnoii  apanTapmi  —  npn  riinep$yHKpiiH  ciiereMbi, 
cnepn$HHecKH  oTBGTCTBeHHoii  3a  apanTapino,  peajiH3apHH  F^CP  3a- 
KOHOMepno  oSecneaiiBaeT  aKTiiBapmo  ciiHTe3a  HyKJieimoBbix  khcjiot 
h  Sgjikob  bo  Bcex  KJieTKax  ii  opranax  paHHoii  $yiiKpiioHajibHon 
chctgmbi.  B  pe3yjibiaTe  Tan  pa3BHBaeTca  neKOTopoe  iiaKonjieniie 
onpepejieHHbix  cTpyKTyp  —  peajiii3yeTca  ciictgmhmh  CTpyKTypnbiii 
cjiep. 

TaK,  npn  apanTapim  k  $H3HnecKHM  narpysnaM  b  Heiiponax  mo- 
Topnbix  peHTpoB,  iiapnovenHHKax,  KJieTKax  CKeJieTHbix  Mbirnp  h 
cepppe  3aKOHOMepno  B03HHKaeT  BbipanteHnan  aKTHBapim  cnirresa 
HyKJieHIIOBLIX  KHCJIOT  H  ()OJIKOB  H  pa3BIIBaiOTCH  BbipaiKeilHbie  CTpyK- 

xypHbie  H3McrieiiHH  [BpyMdepr,  1969;  IHeHTaHOB,  1973;  Caldarera 
et  al.,  1974].  CyipecTBo  3thx  H3MeneHim  coctoht  b  tom,  hto  ohh 
o6ecneaHBaiOT  iisdHpaTejibnoe  yBejimieinie  Maccbi  n  moupiocth 
CTpyKTyp,  OTBeTCTBeinibix  3a  ynpaBJieHHe,  iioimbiii  TpaiicnopT  n 
9Heproo6ecnenenne. 

ycTaiioBJieno,  mto  yMopeHHan  rnnepTpo$im  cepppa  coqeTaeTcn 
upn  apanTapHH  k  (fiiisiriecKiiM  rmrpy3KaM  c  iioBbimeHiieM  aKTiiB- 
hocth  apeHHjipiiKJia3Hon  ciicTeMbi  [Wyatt  et  al.,  1976]  h  yBejume- 
hhgm  KOJiiPiecTBa  appenepnmecKiix  bojiokoh  Ha  epimiipy  Maccw 
MHOKappa  [Liungqvist,  Unge,  1973].  B  pe3yjibTaTe  appenopeaKTHB- 

HOCTb  cepppa  H  B03M0>KII0CTb  erO  CpOTIHOII  Mo6lIJIH3apHH  yBeJIIIMII- 
BaiOTca.  OpHOBpeMenHo  b  rojioBKax  MH03nna  Ha6jnopaeTCH  yBeJiime- 
HHe  KOJiiiaecTBa  H-penea,  HBJiaiorpiixcH  HocriTejiaMii  ATOa3iioii  aK- 
thbhocth.  ATOa3naH  aKTiiBHOCTb  BOspacTaeT,  b  pesyjibTaTe  btoto 
yBeJiiiaiiBaiOTca  ciiopocTb  h  aMiuniTypa  coapaipeHiia  ceppennoii 
Mbimpbi  [Bhan,  Scheuer,  1972;  Wickman-Coffelt  et  al.,  1974,  1976]. 
J^ajiee  yBejmaiiBaioTca  moiphoctb  KajibpneBoro  nanoca  capKonjia3Ma- 
THaecKoro  peTimyjiyMa  h,  KaK  cjiepcTBiie,  ciiopocTb  ii  rjiyoiraa  pna- 
CTOJinaecKoro  paccjia6jienna  cepppa  [Meepcon,  1975].  HapajuiejibHO 
c  3thmh  cpBiiraMH  b  MiioKappe  oTMeaaiOTca  yBejnmeHiie  KOjiiiaecTBa 
KopoHapnbix  KaniuiJiapoB  [Poupa,  Raluisan,  1966;  Petren  et  al., 
1973],  noBbiraeime  KOHpeHTpapmi  MiiorjioSnHa  [TpomaHOBa,  1951; 
MyCHH,  1968]  H  aKTIIBHOCTH  (JiepMeHTOB,  OTBeTCTBeHHbIX  aa  xpaiic- 
nopT  cy6cTpaTOB  k  mhtoxohpphhm  [Walpurger,  Anged,  1970],  Mac- 
ca  caMHX  MHTOXonppHii  BoapacTaeT.  3to  yBejnmeHiie  motpiioctii  cii- 
CTGMbi  3Heproo6ecneaeHiia  3aKOHOMepHO  BJieaeT  3a  codoii  noBbimeHiie 
pe3HCTenTnocTii  cepppa  k  yTOMJieHHio  ii  riinoKceMim  [Meepcon, 
1975]. 

Taaoe  H36HpaTejibHoe  yBejinaenne  moipiiocth  CTpyKTyp,  otbotct- 
Boimbix  3a  yrrpaBJiemie,  iionHbifi  TpaiicnopT  n  3iieproooeciieiieinie, 
ne  aBJiaeTca  opurnHajibiion  npHnapjieamocTbio  cepppa,  oiio  saKOHO- 
MepHo  peaJiH3yeTca  bo  Bcex  opranax,  OTBeTCTBCHHbix  3a  apaimiqino. 
B  npopecce  apanTapiioimoH  peaKpim  3th  opraHbi  oopa3yiOT  epimyio 
^yHKpHonajibnyio  cncxeMy,  a  pa3BHBaioipHecH  b  hhx  CTpyKTypHbie 
H3MeHeHHH  HpepCTaBJIHIOT  C060H  CHCTGMHblH  CTpyKTypHblH  CJiep,  KO- 
Topbiii  cocTaBJineT  ociiOBy  apanTapHH. 

npiiMeiiiiTejibHo  k  pa36npaeMOMy  npopeccy  apanTapim  k  $11311- 
aecKHM  Harpy3KaM  3tot  chctgmhhh  CTpyKTypHblH  cjigp  Ha  ypoBHe 
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HepBHoii  peryjiflpim  lTpoflBjmefcH  b  nmepTpoifnm  nenponoB  MOTOpHtix 
peHTpoB,  noBbimeHHH  b  hhx  aKTHBiiocTii  pbixaTejibHbix  $epMen- 
tob  [Hyden,  Egyhazi,  1964;  BpyMoepr,  1969];  impoKpimHOH  pery- 
jihphh  —  b  runepTpo$HH  KopKOBoro  h  M03roBoro  BeipecTBa  Hapno- 
aeaHHKOB  [Bernet,  Denimal,  1974;  Severson  et  al.,  1978];  iicnojmii- 
TejibHbix  opranoB  —  b  rnnepTpo$HH  CKeJieTHbix  Mbinip  h  yBejiHaeiiiiii 
b  hhx  KOJiH'iecTBa  MHToxoHppHH  b  1,5—2  pa3a  [Holloszy,  1967; 
Gollnick,  King,  1969].  IIocjiepHHH  cpBiir  HMeeT  iicKjiioaHTejibiioe 
3Haaeiiiie,  TaK  KaK  b  cone-raHim  c  yBejnmemieM  moiphoctii  ciicreM 
KpoBOoopaipeuiiH  h  BHeumero  pbixamm  on  oSecneaHBaeT  yBejnme- 
Hne  aspoGiioii  moipiiocth  opraHH3Ma  (pocT  ero  ciiocoCiiocth  yTHJiH- 
3IipOBaTL  KIICJIOpop  II  OCyipeCTBJIHTb  aapOOHblH  pOCHHT’03  ATO)  , 
HeoOxopiiMoii  pjm  HHTencHBHoro  $yHKpHonnpoBaiiHH  anuapaia  pbii- 
JKeuiiH.  B  pesyjibTaie  yBejinaemiH  KOJinaecTBa  miitoxohpphh  pocT 
aapoGnoii  moiphoctii  oprainiSMa  coveTaeicn  c  BoapacTaimeM  cnocoG- 

HOCTII  Mbiuip  yTHJIH3HpOBaTb  IIIipyBaT,  B  IIOBblUieHHbIX  IvOJIHHeCTBaX 
oopa3yioipHHCH  npn  Harpy3Kax  BCJiepcTBne  aKTiiBapim  rjiHKOJiii3a. 
9to  npepynpeiKpapT  noBbimenne  KOHpeHTpapini  jiainaTa  b  kpobh 
apanTiipoBaHHbix  Jiiopeii  [Kapnyxima  n  pp.,  1966;  Bojikob,  1967] 
ii  /KiiBOTnbix  [Fitts  et  al.,  1975].  IloBbimeniie  KonpeiiTpapHH  JiaK- 
TaTa,  KaK  H3BecTHO,  $aKTop,  jiHMiiTHpyioipHH  $H3HHecKyio  paGoxy, 
BMecTe  c  TeM  jiaKTaT  hbjihgtch  immSHTopoM  jiiinas  n  coorBeTCTBeHiio 
JiaKpupeMHH  topmo3ht  iicnojib30BaHHe  JKiipoB.  llpii  pa3BiiTOH  apan- 
Tapim  yBejiiineHne  iicnojib30BaHiiH  mipyBaTa  b  mhtoxohpphhx  npe- 
poTBpaipaeT  yBejinneniie  KOHpeHTpapini  JiaKTaTa  b  kpobh,  oGecne- 
HHBaeT  Mo6lIJIH3apiIIO  H  HCII0JIb30BaHHe  B  MHTOXOHPpHHX  JKIIpHbIX 
khcjiot  h  b  more  noBbimaeT  MaKciiMajibiiyio  HiiTeHciiBiiocTb  n  pjni- 
TeJIbHOCTb  paOOTbl. 

CjiepoBaTejibHO,  pa3eeTejieHHbiu  CTpyKTypnbiii  cjied  pacuiupsieT 
3eeno,  AUMurupywu^ee  pa6oTOcnoco6nocTb  opzauu3Ma,  u  UMeuuo  Ta- 
kum  o6pa30M  cocTCiejineT  ocuoey  nepexoda  cpomioii,  ho  nmadeM- 
nou  adariTaijuu  e  doAeoepeMeHnyw. 

BnojiHe  aHajionniHbiM  o6pa30M  nponcxopiiT  $opMiipoBaHiie  ch- 
cTeMHoro  CTpyKTypnoro  cjiepa  n  nepexop  cpovHoii  apanTapHH  b  ponro- 
BpeMenHyio  npn  pjniTejibnoM  pencTBini  Ha  opraHH3M  cobmgcthmoh  c 
/Kii3Hbio  BbicoTHoii  thhokchh.  PaccMaTpiiBaeMaH  B  paJIbHeHHieM  nop- 
pooHee  apanTapim  k  3TOMy  $aitTopy  xapaKTepH3yeTcn  TeM,  hto  nep- 
BoiianajibHafl  riiiiep$yHKpnH  h  liocjiepyioipaH  aKTHBapim  ciiiiTeaa 
iiyKJieiiHOBbix  khcjiot  ii  6ejiKOB  oxBaTbiBaioT  opHOBpeMeHHO  MHorne 
ciicTeMbi  opraHH3Ma  n  cooTBexcTBeHHO  oopaayioipiiHCH  CHCTeMHbiii 
CTpyKTypnbiii  cjicp  OKaabiBaei'ca  6ojiee  pasBeTBjiemibiM,  neM  npii 
apanTapim  k  ppyrnM  $aKTopaM.  J[eiicTBiiTeJibHo,  BCJiep  3a  ninepBeii- 
Tiumpiieii  paamiBaioTCH  aKTHBapim  cmiTeaa  HyKJieHHOBbix  khcjiot  ii 
ocjikob  ii  nocjiepyioipaa  rnnepTpo$im  neiipoiioB  pbixaTejibHoro  peiiT- 
pa,  pbixaTejibiioii  MycnyjiaTypbi  h  comhx  jieniiix,  b  KOTopux  yBejni- 
MiiBaeTcn  KOJiimecTBo  ajibBeoji.  B  pe3yjibTaTe  B03pacTaeT  moiphoctb 
aimapaTa  BHenmero  pbixamm,  yBeJiimiiBaiOTcn  pbixaTejibiian  noBepx- 
uocTb  JierKHx  ii  K03$$npnenT  yTHjiH3apnn  Kiicjiopopa  —  B03pacTaeT 
OKOHOMlI'IHOCTb  $ynKpHII  pbIXaHIIH.  B  CIICTeMe  KpOBeTBOpeHMH  aKTII- 
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BapHH  cHflTesa  HyKJieimoBbix  khcjiot  ii  ocjikob  b  kocthom  mo. 'ire  cra- 
hobiitch  npiiMHHoii  yBejiHHetraoro  o6pa30BainiH  apiiTpopitTOB  n  nojm- 
ijhthmhh,  hto  o6ecrieiiiiBaeT  yBejiuHerme  KHCJiopopHoii  eMKOcru  Kpo- 
bh.  HaKOHep,  aKTHBapHH  CHHTeaa  HyKJieiiHOBLix  khcjiot  h  dejiKOB  b 
npaBBix  h,  b  MeHBineH  Mepe,  JieBLix  OTpejiax  cepppa  odecneniiBaeT 
pa3BHTiie  KOMnjieKca  H3MeHenmt,  bo  mhotom  cxoahbix  c  tcmii,  koto- 
ptie  6bijiii  ormcaiibi  tojikko  hto  iipii  apanTapHH  k  $ii3HHecKHM  na- 
rpyaimi.  B  pesyjibTaxe  (fiyiiKpHonajibiibie  bo3mojkhocth  cepppa, 
ii  oco6ohho  ero  peBJicTeiiTHocTb  k  riinoKceMHH,  BO.ipacTaiOT. 

CHiiTe3  aKTHBiipyeTCH  TaiOKe  b  CHCTeMax,  cJiyiiKpiia  KOTopwx  ne 
noBbimeiia,  a  naripoTiiB,  iiapymeiia  pecjnipnTOM  Kticjiopopa,  11  npeac- 
Ae  Bcero  b  nope  11  HiiJKeJieJKarpHx  OTpejiax  rojioBiioro  M03ra.  3th 
aKTHBapHH,  TaK  /i?e  KaK  aKTHBapHH,  ooycjiOBJieiinaH  yBejiii’ieiinoii 
({lyiiKpiieii,  no-BHpHMOMy,  BH3biBaeTCH  pe<J>HpHTOM  A  TO,  trk  kbk 
HMeHHO  nepea  HBMeHemie  dajianca  ATCD  11  npopyKTOB  ee  pacriapa 
peajiH3ycTCH  B3aiiMOCBH3b  T^O,  noApo6naH  kohct py kph h  KOTopoii 
pa36npaeTCH  b  pajibiienmeM.  3Aecb  Hapo  yKa3aTb,  hto  paccMaTpimae- 
Man  aimiBapiiH  ciiiiTeaa  nyKJieimoBbix  khcjiot  11  dejiKOB,  paaBitBaio- 
ipaHCH  nop  BJIMHHHeM  THHOKCHII  B  M03re,  CTaHOBIITCH  OCHOBOH  pOCTa 
cocypoB,  CTapnoiiapiioro  yBejinneiniH  aKTiiBHOCTii  rjiHKOjrasa  11,  tbkiim 
o6pa30M,  BHociiT  CBoii  BKJiap  b  (JopMupoBaime  cucreMiioro  CTpyKTy p- 
noro  cjiepa,  cocTaBJinioipero  ocnoBy  apanTapim  1;  ninoKCHH. 

PItot  (|)opMHpoBaHHH  3Toro  CHCTeMHoro  cTpyKTypnoro  cjiepa  11 
apaimiipm  k  ninoKCHH  coctoht  b  tom,  hto  apanTHpoBanHbie  Jiiopii 
npnoopeTaiOT  bo3mojkhoctb  ocyrpecTBjiHTi,  b  ycjiOBHHX  nepocTaTKa 
Kiicjiopopa  Taiiyio  c|)H3HTiecKyio  h  HHTeJiJieKTyaJibHyio  a ktiibhoctb 
KOTopan  HcnjiioneHa  pjiH  HeapanTiipoEai-mbix.  B  iisBecTiioM  iipnMepe 
XypTapo  [Hurtado,  1964]  npn  nopT»eMe  b  SapoKaMepe  Ha  BbicoTy 
7000  m  xopomo  apanTnpoBaHHbie  a6opiirenbi  Aha  Moran  iirpaTb  b 
maxMaTbi,  a  iieapanTiipoBaHHbie  jmiTejm  paBHim  Tepnjiii  co3Hanne. 

Hpn  apairrapHH  k  HeKOTopbiM  c[)aKTopaM  cncTeMHHH  CTpyicryp- 
Hbin  cjiep  OKaabiBaeTCH  npocTpaHCTBeHHO  necT.Ma  orpamiHeHHbiM  — 
oh  jioKajiHSOBaH  b  onpepejieHHbix  opranax.  Tan,  npii  apanTapim  k 

B03paCTaK)ipiIM  A03aM  HAOB  3aKOHOMepHO  paSBHBaeTCH  aKTHBapHH 
ciiHTesa  HyKJiennoBbix  khcjiot  it  dejiKOB  b  neueHH.  PeayjibTaTOM  otoh 
aKTHBapHH  HBJiaeTCH  yBejniHemie  moiipiocth  cucreMbi  MHKpocoMaJib- 
noro  oKHCJienim,  b  KOTopon  rjiaBHyio  pojib  iirpaeT  pirroxpoM  “  "P. 
Bnemne  dtot  CHCTeMHbiH  CTpyKTypnbiii  cjiep  MOJKeT  iipohbjihtbch 
yBCJiiiMCHiieM  Maccbi  neneHH,  on  cocTaBJineT  ocnoBy  apairrapim,  ko- 
Topan  BbipantaeTCH  b  tom,  hto  pesncTeHTHOCTb  opraimaMa  k  tbkhm 
npaM,  KaK  OapCirrypaTbi,  Mopcjpiii,  ajiKorojib,  hiikotiih,  cyipecTBeimo 
E03pacTaeT  [ApuaKOB,  1975;  Miller,  1977]. 

BjIIIHHHe  MOipHOCTH  CHCTeMbI  MHKpOCOMaJIbHOrO  OKHCJieHHH  Ha 
pe3HCTeHTIIOCTb  OpraHH3Ma  K  XHMHHeCKHM  c|)aKTOpaM,  riO-BIipiIMOMy, 
BGCbMa  BejuiKO.  TaK,  noKa3ano,  hto  nocjie  KypeHim  opnoii  cTanpapt- 
iiofi  namipocbi  KonpeHTpapim  HiiKOTima  b  KpoBH  y  neKypnipnx  b 
10—12  pa.3  BbTTTIG,  HGM  y  KypHipiIX,  y  KOTOpbIX  MOipHOCTb  CHCTeMbI 
MHKpocoMajibHoro  OKHCJieHHH  yBejinnena  11  Ha  btoii  ocrioBe  c$opMH- 
poBajracb  apanTapim  k  HiiKOTimy. 


C  HOMOipbK)  XHMHUeCKHX  $aKTOpOB,  ITnrildlipyiOipnX  CHCTGMy 
MHKpocoMajibHoro  OKHCJieHHH,  MOJKHO  CHH3HTB  peBlICTeilTHOCTb  Opra- 
HH3Ma  K  JIIodbIM  XHMHUeCKHM  BeipeCTBaM,  B  HaCTHOCTII  K  HapKOTH- 
KaM,  a  c  HOMOipbK)  $aKTopoB,  HHpypHpyioipiix  yBejiHHenne  Moip- 
HOCTH  MHKpocoMajibHoro  OKHCJieHHH,  MOJKHO,  HanpOTHB,  nOBbICHTb 
pe3HCTeHTHOCTb  OpraHII3Ma  K  CaMbIM  pa3JIHTIHbIM  XHMIIHeCKHM  Beipe¬ 
CTBaM.  B  npiinpime  bo3mojkhoctb  TaKoro  popa  HepeitpecTHOH  apan- 
Tapnn  na  ypoBHe  CHCTeMbI  MHKpocoMajibHoro  okhcjighhh  b  nenemi 
6buia  npopeMOHCTpupoBaiia  P.  H.  CajiramiKOM  h  ero  coTpypniiKaMii. 
B  padoTe  H.  M.  ManaHKOBOH  ii  P.  IT.  CajiramiKa  [1977]  noKa3ano, 
hto  $enodapdnTaJi-l  6-AernppoiTpepHajioH,  3-apeTaT-16a-ii30TiiopTia- 
ironperneiiojroii  (ATP[II)  noBbiniajin  aitTHBiiocTb  7a-nippoKCHJia3bi 
xojiecTepima  na  50—200%.  Ha  ocnoBe  3Toro  HaOjiiopeniiH  b  cjrepyio- 
ipeii  pa6oTe  P.  IT.  Cajiramiit,  IT.  M.  ManaiiKoim  h  JI.  A.  CoMenoBa 
[1977]  iicnojib30Bajni  ATI[n  ajih  Toro,  htoobi  CTHMyjinpoBaTb  okiic- 
jieHiie  xojiecTepima  b  ycjioBiinx  peJioro  opramiaMa  h  tbkhm  odpasoM 
yMenbmiiTb  ajiHMeHTapHyio  rnnepxo.TiecTepHHeMiiK).  BbiHcmuiocb,  hto 
y  KOHTpojibiibix  JKiiBOTHbix  nocjie  2-MecHTmoro  copepjKaniiH  na  aTe- 
poreHHoii  piieTe  noBbimeHHbiii  ypoBenb  xojiecTepiiHa  coxpaiiHeTCH 
oojiee  15  pHeii  noc.ne  B03BpaTa  k  nopMajibHoi  piieTe,  a  y  jkiibot- 
iibix,  b  Tenemie  5  piieii  nojiyiiaBHiHX  ATI1JT,  yponeiib  xojrecTepiiHa 
k  3TOMy  BpeMenn  OKasbiBajicn  HopMajibHbiM.  3tit  panHbie  oanauaiOT, 
HTO  MOipHOCTb  CHCTeMbI  MIIKpOCOMaJIbHOFO  OKHCJieHHH  B  lieHCHII  HB- 
jineTCH  opmiM  H3  ([)aKTopoB,  BJiiiHioipHX  Ha  ypoBenb  xojiecTepnna  b 
kpobh,  a  cjiepoBaTejibHO,  11  Ha  BepoHTiiocTb  pa.3BiiTHH  aTcpocKjieposa. 

TaimM  oopa30M,  HdMeuaercsi  UHTepecnasi  nepcnenruea  undyi^.u- 
poeauHOzo  yeejiunenusi  mou^uoctu  cucreMbi  MunpocoMCuibHOZo  okuc- 
Aeuusi  djin  npo/fmjiaKTUKu  sa6ojieeaH.uu,  cesi3auHbix  c  u36biromibiM 
HciKonjieHueM  e  opzauu3Me  onpedejienuozo  oudozemiozo  Meradojiura. 
IJpuueM  3adana  dra  pemaercsi  na  ocuoee  npocr paucreeuno  ozpanu- 
Hennozo,  jioKaAU306<amiozo  e  neuenu  cucreMuozo  crpyKTypnozo  cAeda. 

OrpamiHeHHyio  jioKajiH3apmo  nepepKo  HMeer  CTpyKTypnbiii  c.nep 
npn  apanTapim  oprami3Ma  k  noBpeH^peHino,  a  iimghho  npii  komiigh- 
capnn  ypajieHiiH  hjih  3a6ojieBaHim  opHoro  113  napHbix  opraHOB: 
noHKH,  jierKoro,  napnoHeHHiiKOB  h  t.  p.  B  nopooiibix  ciiTyapiiHx  m- 
nep(|)yHKii,HH  e/pmcTBeniioro  ocTaBiTierocn  oprana  Hepc3  MexamiSM 
npHBopiiT,  kbk  yKasbiBajiocb,  k  aKTHBapHH  ciiirrena  HyKJieHiio- 
bhx  kiicjtot  h  dejiKOB  b  ero  KJieTKax.  ^ajiee,  b  pesyjibTaTe  rnnep- 
Tpo^Hii  it  ninepnjiH3HH  3thx  KJieTOK,  pa sb h b aeTCH  BbipajKcimaH 
rHnepTpo(J)HH  oprana,  KOTopbin  3a  cner  yBejniHemiH  CBoeii  Maccbi 
npiiodpoTaeT  ciiocodnocTb  peaJiH30BaTb  ry  jkg  canyio  narpy3Ky,  koto- 
pyio  panee  pea.riii30Bajin  pBa  oprana.  B  paJibiieiimeM  mw  paccMOTpHM 
KOMneHcaTopHbie  npHcnocodjieHHH  noppodiiee  (cm.  rji.  III). 

CjiepoBaTejibHO,  cucreMnuu  crpyKrypubiu  cjied  cocraejiner  06- 
u$yio  ocnoey  pa,3JiunHbix  dojizoepeMeniibix  peanyuu  opzauuzMa,  no 
npu  9tom  e  ocuoee  adanrapuu  k  pa3JiuxiubiM  (firmropaM  cpedbi  Jiexcar 
cucreMiibie  crpyKrypubie  cjiedu  pa3Aimnou  AomAuzaijuu  u  apxu- 
reKrypbi. 
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B3aiiM0CBH3b  (J)yHKUHH  ii  reHeTiinecKoro  annapaTa  — 

ocHOBa  4>opMiipoBaHHH  ciiCTGMHoro  CTpyKTypHoro  cjiepa 

IIpn  paccMOTpenini  B3aiiMOCBH3ii  T^O  u,ejiecoo6pa3iio  BHanajie 
opemiTB  ocHOBHBie  nepTBi,  KOTopwe  xapaKTepii3yiOT  peajiii3apiiio  3to- 
ro  HBJieHHH,  a  3aTeM  caw  Mexami3M,  3a  cneT  KOToporo  (byniipua 
BJiiiaeT  Ha  aKTHBHOCTB  reneTiiHeciioro  annapaTa  pin|)(|)epeiipiipoBaH- 
Hoii  kjigtkh.  Mbi  pa3depeM  oth  oGrpiie  aaKonoMepnocTii  na  npioiepe 
TaKoro  >KH3Heiino  Banmoro  opraHa,  Kan  cepppe. 

I.  PeaKifua  zenerunecKozo  annapara  ducfnfiepeHyupoeaHHoa  KJier- 
ku  na  djiureAbiioe  nenpepbumoe  yeejiuaenue  cfjijHKyuu  —  CTaduuHbiu 
npoijecc.  MaTepimjibi,  xapaKTepnsyioipHe  9tot  npopecc,  6hjih  nop- 
po6no  npepcTaBJienw  b  namnx  panee  onySjiHKOBaHHBix  Monorpacjmax 
[Meepcon,  1967,  1973,  1978]  n  no3BOJiaiox  Tenepn  BBTpejuiTB  b  iicm 
neTBipe  ochobhbix  crapim.  9th  CTapiin  nanfiojiee  npno  bbihb  ji h iotcii 
npn  HenpepBiBHoil  KOMiiencaTopnoH  rimep^yiiKniiii  BHyTpemiHx  op- 
raHOB,  nanpimep  cepppa  npn  cyaieniiH  aopTBi,  epniicTBonnoii  iiohkh 
nocjie  ypajieniia  ppyroii  iiomkh  h  t.  p.,  no  Moryx  6bitb  npocjieHieiiBi 
h  npn  Mo6nJiH3apHH  (JiyniipiiH,  BBi3BaHHon  (|)aKTopaMii  Biiemneii 
cpepBi. 

B  nepBoii,  aBapiiiiHoii  CTapiin  B03pocman  narpy3Ka  na  opran  — 
yBejraneHiie  HOC  —  npiiBopiiT  k  Mo6njiH3apHH  c^ynKpiionaJibiioro 
pe3epBa,  HanpiiMep  k  BKJiioneHino  b  (JiyHKpnio  Bcex  aKTOMnoaimoBBix, 
renepiipyioipiix  CHJiy  mocthkob  b  MBimeiiHBix  KJieTKax  cepppa,  Bcex 
He^ponoB  noHKH  hjih  Bcex  ajiBBeon  nerKoro.  IIpii  3tom  pacxop 
ATO  Ha  $ynKpmo  npeBocxopnT  ee  pecimxes  n  pa3BiiBaeTcn  6ojiee 
hjih  MeHee  B&ipanieHHBiii  pe^iipiiT  ATO,  HepepKO  conpoBOJKparoipnn- 
ch  Jia6HJiH3apHeH  jiiisocom,  noBpeHipenneM  KJieTonnBix  CTpyKTyp  h 
HBJieHHHMii  cfiyHKpHOHajiBHOH  HepocTaTOMHOcxii  opraHa. 

Bo  BTopoii,  nepexopHoii  CTapHH  aKTHBapiin  reHeTimecKoro  anna¬ 
paTa  npHBopnx  k  yBejiiiHeiinio  MaccBi  kjigtohhbix  CTpyKTyp  n  opra- 
hob  b  peJioM.  TeMn  ototo  npopecca  panie  b  BhicoKopn^fJiepeiipiipo- 
BamiBix  KJiexKax  ii  opranax  oneHB  bbicok.  Tan,  cepppe  KpojiriKa  3a 
5  cyTOK  nocjie  cypteHiia  aopTBi  MonieT  yaejiii'iiiTB  cboio  Maccy  na 
80%  [Meepcon,  1961],  a  cepppe  HejiOBena  3a  3  nepejin  nocjie  otpbt- 
Ba  aopxajiBnoro  KJianana  ynejniHiiBaeT  cboio  Maccy  oojiee  Men  b 
2  pasa  [Vial,  Lombardo,  1952].  Pocx  oprana  oaiianaeT  pacupepejie- 
nue  yBejiHHeHHoii:  (jpyHKpHH  b  B03pocmeii  Macce,  x.  e.  cHii/KeHiie 
HOC.  OpnoBpeMeHHo  nponcxopiiT  BOCCTaHOBJieHiie  ^yHicpnoHajiBHoro 
posepBa,  copepniamie  ATO  HanimaeT  npubjinaiaTBca  k  Hopne.  B  pe- 
ayjiBTaTe  yMeHBHieHHa  HOC  h  BoccxanoBjiennH  Konpeiixpapnii  ATO 
CKopocTB  TpaHCKpnnpHH  Bcex  BnpoB  PTTK  Taiane  naMiniaeT  chh- 
jKaTBcn.  TamiM  odpaaoM,  CKopocxB  ciiHTesa  oejina  n  pocT  oprana  3a- 
MepjIHIOTCH. 

TpeTBn  CTapiin  ycToiiHHBOH  apanTapnn  xapaKTepusyeTcn  TeM, 
hto  Macca  opraHa  yBeJinnena  po  neKOToporo  cTaoiuiBnoro  ypoBna, 
BeJinniiiia  HOC,  c])yiiKpiioHaJiT»nBiii  pe3epB,  KoiipenTpapiin  ATO 
6jih3KH  k  HopMe.  Aktmbhoctb  reHeTimecKoro  annapaxa  (cnopocTB 
TpaHCKpimpiip  PHK  n  ciiHxe3  oejina)  6jni3Ka  k  Hopne,  t.  e.  iiaxo- 


piiTCH  Ha  ypoBHe,  neoSxopHMOM  ppa  ooiiobjighiih  yBejiiiHeHHoii  MaccBi 
KJieTOHHBIX  CTpyKTyp. 

HeTBepTan  CTapiin  H3HamiiBaHHH  n  «jioKajiBHoro  CTapeHim»  pea- 
jiii3yeTCH  jiiiihb  ripn  oneHB  HHTeHciiBHon  n  pmnejiBHOM  Harpy3Ke  h 
ocooeHHo  npn  noBTopHBix  narpy3nax,  norpa  opraH  hjih  CHCTeMa  no- 
CTaBJieHBi  nepep  neoSxopnMOCTBio  3anoBo  MiioroKpaxHo  npoxopiiTB 
onHcaHHBiii  Bbime  CTapHHHBiii  npopecc.  B  otiix  ycjioBiinx  3aTHiiyB- 
ineHCH,  npe3Mepno  HanpH?KeimoH  apanTapnn,  a  xaione  noBTopHBix 
peapanTapnii  cnocooiiocTT,  reneTiinecKoro  annapaxa  renepiipoBaTB 
HOBBie  ii  noBBie  noppHii  PI  IK  MOJKeT  oKaaaTBcn  HCPepnaHHoii.  B  pe- 
3yjiBTaie  b  runepTpo(|)HpoBaHHBix  KJiexKax  oprana  hjiii  ciicxeMBi  pa3- 
BiiBaexcH  CHiPKeniie  CKopocra  ciiHxe3a  PHK  h  oejina.  B  iixore  Tanoro 
HapymeHHH  oGhobjighha  CTpyKTyp  npoHcxopnx  rn6ejiB  neKOTopBix 
KJieTOK  h  3aMeipeHiie  hx  coepHHHTeJiBHOH  TKaiiBio,  t.  e.  paaBHxne 
opraimoro  hjih  CHCTeMHoro  cioiepoaa  n  hbjibhhh  6ojiee  hjih  MeHee 
BbipaJKeHHOH  (|)yHKpHOHaJIBHOii  HCpOCTaTOMHOCTM. 

Bo3mojkhoctb  TaKoro  nepexopa  ot  apanTapHonnon  nmep^ynKpHH 
k  (JyHKpuoHajiBiioii  HepocTaTonnocTH  poKasaHa  Tenepn  pjia  KOMneH- 
caTopnoii  riinepxpo(|)iiH  cepppa  [MeepcoH,  1965],  nonitH  [Oapyxima, 
1964;  MeepcoH,  Chmohhh  h  pp.,  1965],  neneiin  [PnGimmia,  1964], 
pjm  rnnep^yHKpHH  nepBHBix  peHTpoB  [Hamberger,  Hyden,  1963] 
h  rnnoi|)ii3apHO-appeHaJiOBoro  KOMnjieiica  npn  pjiHTejiBHOM  peiicTBim 
ciijibhbix  pa3ppa/KiiTejieii,  pjm  rniiep<|)yHKpiiH  ceitpeTopHBix  >Kejie3 
Hiejiypiia  npn  pjihtgjibhom  peiicTBim  CTHMyjinpyioipero  hx  ro.pMOna 
(racTpima) . 

TpeoyeT  iisynemm  Bonpoc,  He  HBjmeTCH  jih  Tanoe  «ii3naniiiBa- 
ime  ot  rHnep(JiyHKpiiH»,  pasBiiBaioipeecH  b  reHexii'iecKii  HeriojiHopen- 
hbix  cncTeMax,  BaHtHBiM  3BeHOM  naT0reHe3a  Tamix  3a6ojieBaHim,  Kaii 
riinepTOHim  h  pnaoeT.  B  nacTompee  Bpenn  ii3BecxHO,  hto  npn  bbo- 
peniiH  HiiiBoxHBiM  ii  ynoTpe6jieHiiii  jhopbmii  Sojibihoto  KOJinnecTBa  ca- 
xapa  rnnep^yHKpHH  h  rnnepTpo(|)HH  KJieTOK  octpobkob  Jlanrepranca 
b  nopHiejiypoHiioH  /Kejieae  MOHiex  cmchhtbch  hx  iisiiamiiBaiiiieM  h 
pa3BHTiieM  piiaoeTa.  AHajiornHHo  cojieBaa  rnnepTOHHa  jkhbothbix  ii 
nejioBeKa  pa3BHBaeTca  Kan  3aKjiioHHTejiBHaa  cxapna  pjiiixejiBHoii 
apanTapnn  opranH3Ma  k  H36BiTKy  cojih.  TlpnaeM  npopecc  xapanxe- 
pnayeTca  rnnep^yaKpHen,  rimepTpotbHeH  h  nocjiepyioipiiM  (JiyHKpiio- 
HajiBHBiM  MCTOipeHiieM  onpepejieHHBix  CTpyiixyp  Moarouoro  cjioh 
hohkii,  oTBexcTBeHHBix  3a  ypajiemie  naTpua  h  nrpaioipiix  BecBMa 
Banmyio  pojib  b  peryjiapHH  TOHyca  cocypoB  [Todian,  Redleaf,  1957]. 

laKHM  oGpaaoM,  b  3toh  CTapHH  peHB  uder  o  npeepau^eHuu  adan- 
rai\uonuou  peani^ua  e  naTOAOZimecnyw,  o  npeepau^euuu  adanrayuu 
e  6ojie3Hb.  9tot  HadjiwdaiomiLucsi  e  caMbix  pa3JiUHHbix  cuTijai^unx 
odu^uu  narozeneTUHecKuu  Mexami3M  6hiji  o6o3naneH  naMU  nan  «jio- 
najibHoe  u3uauiueanue  doMumipyiou{ux  e  adanrai^uu  cucreM»;  jio- 
najibuoe  u3Hamueanue  ranozo  poda  nepedno  UMeer  djisi  opzanu3Ma 
uiupoKue  zenepajiu3oeaHHbie  nocjiedcreusi  [MeepcoH,  1973]. 

CTapHHHOCTB  peaKpiiH  reHeTiinecKoro  annapaTa  KjieTKH  npn  no- 
BBimennoM  ypoBne  ee  <byHKpnii  HBjmexcfl  BaniHoii  3aKOHOMepiiocTi»io 
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peaJiH3an;iiH  B3anM0CBH3n  P^O,  Kotopaa  coctaBjmeT  ocHOBy  CTaAnn- 
hocth  aji;anTari;HOHHoro  npoi^ecca  b  u;ejiOM  (cm.  Hnme) . 

2.  B3auM0C6H3b  —  e  Gbicmeu  crenenu  aeroHOMHbiu,  (jiujio- 

zeneruHecKu  dpeenuu  MexanusM  enyTpuKJieTOHHOu  ccuMopezyjiHi^uu. 
9tot  MexanH3M,  KaK  noKa3ajiH  Hams  3KcnepnMeHTM,  b  ycjiOBHHX  n;e- 
Jioro  oprannsMa  KoppernpyeTCH  neiipoaHflOKpHHHbiMH  $aKTopaMH,  ho 
MOJKeT  peajiH30BaTBCH  h  6es  nx  ynacTHH.  J^anHoe  nojiojKemie  nojiy- 
hhjio  noATBepjKfleHne  b  3KcnepnMenTax  lilpan6epa  n  coTpyAHHKOB 
[Schreiber  et  ai.,  1968],  KOTopbie  naCjiioflajm  aKTHBapmo  cnHxeaa 

HyKJieHHOBBIX  KHCJIOT  H  66JIKOB  npH  yBeJIHHeHHH  COKpaTHTeJILHOii 
$yHKii,HH  M30JiHpoBaHHoro  cepAba.  Co3flaBaa  noBbimeHHyio  narpy3i<y 
iia  H30JinpoBaHnoe  cepAbe  Kpbicbi,  iiccjieAOBaTejm  na  nepBOM  3Taiie 
BocripoM3Bejiii  Ham  pe3yjibTaT:  liojiyMium  noA  BJiiimmeM  iiarpy3Kii 
aKTMBan;iiio  ciiHTeoa  oejiKa  n  PHK  h  npeflOTBpaTium  aimiBabmo  BBe- 
AemieM  b  nepcpyoMomiyio  wiiakoctb  aKTHHOMiibHHa . 

B  AaJiBneMmeM  BbmcHiuiocb,  hto  ci'enem,  nporpaMMiipoBaimocTii 
PhGocom  MiiiliopMabiioHiibiMH  PHK  h  ciiocoGhoctb  iix  ciiirre3iipoBaTb 
GejiOK  B03pacTai0T  ywe  nepea  Mac  nocjie  yBejiimemm  narpy3Kii  na 
H30jnipoBaHiioe  cepAbe.  Hiihmh  cjiOBaMii,  b  ycjioBimx  nsojiHbnu,  Tan 
we  Kan  b  ycjioBiiHx  benoro  oprami3Ma,  yBejiiiHeiiiie  coivpaTiiTejib- 
iioii  (]>yHKbHH  MiiOKapAiiaJibiibix  KJiexoK  BecbMa  obicTpo  BJieneT  3a 
coGoii  ycKopeHiie  npopecca  TpaHCKpnnbHH,  Tpancnop-r  o6pa30BaBiuen- 
ch  b  3xom  npobecce  nin|)opMabHomiOH  PHK  b  pn6ocoMbi  h  yBejniHe- 
Hiie  ciiTiTeaa  6ejiKa,  cocxaBJiHioibee  cxpyKxypnoe  o6ecne'ieime  yBejra- 
-'leilHOH  (|)yHKbHH. 

3.  Aktugcu{uti  cunresa  HyKJieimoGbix  kucjiot  a  6ejinoe  npu  yee- 
jiuneHUU  0yHKi^uu  KJieroK  ne  3aeucur  or  yeejiimemiozo  nocryiuieHUH 
e  KJieTny  cimuhokucaot,  uynjisoTudoe  u  dpyzux  ucxodubix  npodyn- 
roe  cuure3a.  B  SKcnepimeHTax  XbHJiMspcoHa  h  coTpyAHHKOB  [Hjal- 
marson  et  al.,  1972],  BbmojmenHbix  Ha  H30JinpoBaHii0M  cepAbe, 
6buio  noKa3aHo,  hto  ecjm  yBejiHHHTb  KOHbeHTpabino  aMiraoKiicjiOT  h 
rjnoK03bi  b  nep$y3iiomiOM  pacTBope  b  5  pas,  to  Ha  cjpone  Tanoro 
H36biTKa  cyScxpaxoB  OKHCJieiniH  Harpy3Ka  Ha  cepAbe  npoAOJimajia 
BbI3bIBaTb  aKTHBabHIO  CHHTe3a  IiyKJieilHOBblX  KHCJIOT  II  6eJIKOB.  B  yc- 
jiobhhx  beJioro  opraHH3Ma  b  HanajibHon  CTaAHii  KOMneHcaTopHoii  rn- 
iiep(J)yiiKbHH  cepAba,  BbisBaHHoii  cywenneM  aoprbi  n  3aKonoMepno 
conpoBOWAaioibeHCH  rpoMaAHoii  aKTHBabnen  ciiHTe3a  PHK  h  oejiKa, 

KOIIbeHTpabHH  aMHHOKIlCJIOT  B  MIIOKapAHaJIbHblX  KJieTKaX  lie  OTJIII- 

naeTCH  ot  kohtpojih  [Posner  et  al.,  1973].  CjieAOBaxejibuo,  B03poc- 
maa  (JjyHKbiia  aimiBiipyeT  reneTHHecKim  annapax  othioab  ne  nepe3 
yBejiHneHHoe  nocTymiemie  b  KJieTKH  aMHiioKiicjiox  n  cyCcTpaxoB 
OKHCJieHHH. 

4.  UoKCi3arejieM  (pyunijuu,  or  noropozo  3aeucuT  anTuenocTb  ze- 
Herunecnozo  annapara,  o6uhho  6bieaer  tot  Dice  caMbiu  napaMerp,  ot 
noropozo  zaeucuT  pacxod  AT&  e  KDierne.  B  ycjioBimx  pejioro  opra- 
HH3Ma  II  na  ii30JinpoBaHiioM  cepAbe  noKa3ano,  hto  yBejiiiHeiiiie  awn- 
JIHTyABI  H  CKOpOCTII  II30X0HIIHeCKHX  coKpaibemiii  MHOKapAa,  conpo- 
BowAaroibeecH  neCojibmnM  yBejiHHemieM  noTpe6jienn>i  KiicjiopoAa  n 
pacxoAa  ATO,  cyibecTBenno  xie  BJinaeT  na  cimTe3  HyKJienHOBbix  kh- 


cjiot  n  6ejiKa.  VBejniHefiiie  imoMeTpbHecKoro  Hanpawefina  MuoKapAa, 
ooycjiOBaeHHoe  B03pocmiiM  conpoTiiBjieHiieM  imrHanino  KpoBii,  na- 
upoTHB,  conpoBoatAaeTca  pe3KHM  yBeanneHneM  pacxoAa  ATO  h  noxpeC- 
jienna  KncaopoAa  n  3aK0H0MepH0  BJieneT  3a  co6oii  BbipasKeimyio  aa- 
TiiBabHio  reiieTiiHecKoro  annapaTa  KJiexoK. 

5.  B3auMocen3b  peajiu3yeTCH  tcikum  o6pa.30M,  hto  e  oTeer 

na  yeejiunenue  (fiyHKi{,uu  Hanonjiemie  pa3Jiu.HUbix  crpyuryp  KDieTKu 
npoucxoduT  neodHoepeMemio,  a  nanpoTue,  zei'epoxpoHHo.  Fexepo- 
xponn3M  BbipaataeTca  b  tom,  hto  SbiCTpooCaoBJiueMbie,  KopoxKowiiBy- 
ibiie  6ejiKii  MewOpan  capKoaeMMbi,  capKonjia3MaTbHecKoro  peTiiKyjiy- 
wa  a  mh toxoh aphh  naKaiiaiiBaioTca  CbiCTpee,  a  MeAJiemiooonoBjiae- 
Mbie,  AJiMTejibiiojKiiByibiie  coKpaTHTeabiibie  6ejiKii  Miioffmopiijui  — 
MeAJieimee.  B  pe3yjibTa-re  b  lianajibHOH  CTaAHH  riinepc])yHKbHii  cepA- 
ba  oonapyatiiBaeTca  yBejiiiHeiiiie  KOJinnecTBa  mhtoxoiiaphh  [Meep- 
coh,  3ajieTaeBa  h  AP-,  1964]  ii  aKTiiBHocxH  ociiobubix  A^ixaTeJibiibix 
(JiepMeHTOB  [Rabinowitz  et  al.,  1970],  a  Taawe  MeM6pannbix  cxpyK- 
Typ,  BbiAejiaeMbix  b  MiiKpocoMajibHoii  $paKbHH  Ha.  eAHHiiby  Maccbi 
MHOKapAa.  AnaaoriiHHoe  aBjieime  AOKasano  b  neiipoiiax,  KJieTKax 
noHKH,  iieHcmi  a  Apyrax  opranoB  npa  3iiaHHTejibiioM  yBejiHHemiH 
nx  ^yHKbHH  [lUaOaAam  h  AP->  1963]. 

Ecan  narpy3Ka  Ha  opran  h  ero  (|)yHKbua  naxoAHTca  b  npeAeaax 
(J)ii3HOJiornHecKoro  onTHMyMa,  3to  ii36HpaTe.iibHoe  yBejiiiHeiiiie  Mac- 
Cbl  H  MOIbITOCTn  MeMOpailHMX  CTpyKTyp,  OTBexCTBeilllblX  33  HOHIIblH 
xpanciiopT,  Moa^eT  3aKpeniiTbca;  npu  Hpe3MepHoii  narpy3Ke  pocx 
Miio(J)ii6piiJui  npiiBOAHT  k  xoMy,  hto  yAejiLHbiii  Bee  axnx  CTpyKTyp 
b  KJieTKe  CTaHOBHTca  HopMaabHbiM  hjiii  Aawe  yMeHbmeiiEbiM 
(cm.  HHHie).  IIpn  Bcex  ycjiOBHax  onepewaioibee  yBejiiiHeiiiie  Maccbi 
CTpyKTyp,  OTBeTCTBemibix  3a  xpancnopT  hohob  h  3neproo6eciieHemie, 
nrpaeT  Bawnyio  pojib  b  pa3BHTHii  AO^BOBpeMeHHoii  aAanTabHH.  Pojil 
3Ta  onpeAeaaeTca  TeM,  hto  npn  6ojibmoii  narpyaae  yBejiiiHeiiiie 
c|)yHKbHn  MbimenHOH  KaeTKH  jiHMirrapoBaHO,  Bo-nepBbix,  neAocTaxoH- 
Iion  MOIH,HOCTBTO  MeMOpaHIIblX  MexaHH3MOB,  OTBeTCTBemibix  3a  CBOe- 
BpeMeimoe  yAaJienne  113  capaonjiasMbi  Ca2+,  nocxynaioibero  TyAa 
npu  KawAOM  biiKJie  B036ywAeima,  h,  bo-btopbix,  neAocTaTOHiioii 
MOIbHOCTblO  MexaHH3M0B  peCIIHTe3a  ATO,  B  yB6JIHHeiIH0M  IvOJIIIHe- 

cxBe  pacxoAyeMoii  npu  kbjkaom  coKpaw;eHHH.  Onepewaioibee,  H3- 
\  onpaTejibiioe  yBejiiiHeiiiie  Maccbi  MeMopan,  OTBeTCTBemibix  3a  xpaiic- 
nopT  IIOIIOB  H  MHTOXOHAPHM,  OCyibeCTBJIJIlOIbllX  pecuHTe3  ATO,  pac- 
miipneT  3BCIIO,  jiHMHTHpyioibee  (jiyiiKbuio,  n  CTaiiOBHTCH  ociioboh 
ycTOHHiiBOn  AOJiroBpeMeHHoii  aAaiiTaipiii. 

6.  y  Hejioeena  u  nenoTopbix  eudoe  otcueoTHbix  pecuiU3ai[UH  L'^& 
e  GbicoKodii(f)(f>epeHi[upo6aHHbix  KJieTKax  cepdemiou  Mbimifbi  ocyu^e- 
cTGJineTcn  TaKUM  o6pa30M,  hto  yeejiunenue  (fiyiwijuu  npueoduT  ne 
TOJibKO  k  noGbimenujo  ckopoctu  cHUTbieanuu  PHK  c  uMeioiyuxcu 
zenoe,  a  TaKDice  k  penjiunai^uu  J\HK,  n  yeejiUHemiw  nojiUHecrea 
XpOMOCOMHblX  HaSopOG  U  3aKJlWlieHHblX  6  HUX  zeuoG. 

,/Jaiiiibie  Tabji.  1,  bbhtoh  ns  pa6oTbi  3aaa  [Zak,  1974],  CBime- 
TejibCTByiOT  o  tom,  hto  ho  Mepe  c])ii3HOJioriiHecKoro  pocTa  b  cepAbe 
y  Bbicmnx  o6e3LHH  h  nejiOBeKa  b  pe3yjibTai'e  6nocmiTe3a  J\llK  npo- 
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TaSaiipa  1.  ITjiohaiiocti.  MbiiueHHbix  KJieTOK  aeaoro  /KeayAOBKa  pa3jiii'iHbix 
BiiflOB  MJieKomiTaioiipix  [Zak,  1974] 


HhCJIO  XpOMOCOMHbIX  HaSopOB  B  HftPaX 


Kpwcu 

b  B03pacTe  6,5  nepejib  96 

»  »  17-18  Hepejib  98 

Maitaita  pe3yc 

b  B03pacT©  3—4  ropa  88 

»  »  8-10  aeT  29 

xIeaoBeK 

tnec  cepppa  150  r  45 

»  »  250-500  r  20 

»  »  500-700  r  0-10 

ncxopirr  yBejiMiiGHne  rnionpHOCTH  apep  rHnepxpo(|)HpoBaHiibix  mbi- 
meaiibix  KJieTOK.  TaK,  y  peGemta  c  Maccoii  cepppa  150  r.  45%  npep 
Mbimeaiibix  KJieTOK  copepataT  pnnjioiipHbie  KOJinaecTBa  AHK, 
a  47  %  —  TeTpamiOHpHbie.  Y  B3pocjioro  aejioBeKa  npii  Macce  cepp¬ 
pa  250—500  r  pnnJioiipHbix  apep  Bcero  20%,  no  40%  npep  copep- 
jKaT  oKTanJioapHbie  n  16-iiJionpHbie  KOJiiiaecTBa  Hpu  oaeub 

Gojibinoii  KOMneHcaTopaoii  nmepTpo(|>iiii,  Korpa  Macca  cepppa  cocTaB- 
jiaeT  500—700  r,  iihcjio  oKTaruioiipnbix  u  16-njioiipHbix  apep  po- 
CTnraeT  60—90%.  CjiepoBaTejibHO,  MbimeaHbie  KJieTKH  cepppa  aejio- 
Beaa  b  Teaemie  Bceii  JKH3HH  coxpaaaioT  ciiocoGhoctb  ocyipecTBJiaxb 
penjiHKapaio  n  yBejmaiiBaTL  hhcjio  ji0KajiH30BaHHbix  b  appe 

renoMOB.  9to  oGecneanBaeT  oGnoBJiemie  B03pocinen  TeppuTopim  rn- 
riepTpo(|)npoBaiiiioii  KJieTKH,  a  bo3mojkho,  ii  cocTaBjiaeT  iipepiiocbui- 
Ky  pjia  pejxenaa  HeKOTopbix  nojtniuioupHbix  apep  h  paate  cpmux 
KJieTOK. 

On3HOJiomaecKoe  3Haaemie  nojmnjioiipii3apiiii  coctoht  b  tom, 
xito  oiia  oSecneaiiBaeT  yBejinaemie  KOJiaaecTBa  CTpyKTypiibix  reHOB, 
iia  KOTopbix  TpaiicKpn6iipyioTca  imd^opMapHomibie  PHK,  aBJiaioipue- 
ca  MaTpupeii  pjia  cnHT63a  MeMSpaHHbix,  MHxoxoHppHajibUbix,  coitpa- 
THTeabiibix  a  ppyrax  HiipiiBHpyaJibHbix  GejrcoB.  B  pmjxfcepeiipiipo- 
Bamibix  KJieTKax  bshbothhx  ct py KTy pHwe  renbi  ynnKajimbi,  b  reae- 
THaecKOM  naoope  HMeeTca  iiecKOJibKO  renoB,  Kopiipyioipiix  pamibiii 
Gejioit,  HanpHMep  renbi,  Kopiipyioipiie  ciimea  reMorJioSuHa  b  rene- 
TiiaecKOM  naGope  opiixpoGjiacTa.  B  iiojninjioiipnbix  KJieTKax  yBejra- 
aeno  hhcjio  ymiKajibiibix  renoB  b  toh  ate  Mepe,  xito  ii  hhcjio  rene- 
TiiaecKMX  HaGopoB. 

B  ycjiOBHax  yBejuiaeima  (|)yHKpnii  Bospocinne  TpeGoBaHiia  k  chh- 
Te3y  onpepejieHHbix  GejiKOB  n  cooTBeTCTByioipiix  hm  iin^opMapnon- 
hbix  PHK  MoryT  Gbitk  ypoBJieTBopeabi  MHoroaHCJieHHbiMH  reHOMaMii 
nojmnjioiipHOH  KJieTKH  He  tojilko  3a  caeT  yBeaiiaeHna  HHTeHCHBHOCTH 
caHTbiBaHHa  c  Kaatporo  ci'pyKTypnoro  rena,  no  h  3a  caeT  yBejiaae- 
Hiia  KoanaecTBa  bthx  renoB.  B  pe3yjibTaTe  oTKpbiBaiOTca  bo3moh?ho- 
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Phc.  1.  Cxena  hjigtobho- 
ro  3BeHa  pojiroBpeMenHOH 
apanrappH 
OStacneHiie  b  TeKCTe 


C"i  oojibineH  aKTHBapHH  TpaHCKpimpirn  n  cootbgtctbcttho  Gojibniero 
pocTa  KaeTKii  npn  Menee  hhtchchbhoh  aKcnjiyaTapHH  KaatpoS  rene- 
TuaecKOH  MaTpnpbi. 

PaccMOTpeHHbie  aepTbi  B3aiiM0CBa3ii  P^O  no  hbjthiotch  ee  hc- 
aepnbiBaioipiiM  oniicaHiieM,  ho  paioT  B03MoaraocTb  nocTaBiiTL  ochob- 
iioii  Bonpoc,  OTHOcanpmca  k  caMOMy  cyipecTBy  3Toro  peryjiaTopnoro 
Mexammra,  a  HMeHHo  KaKHM  o6pa30M  I4®C  peryjinpyeT  aKTiiBiiocTb 
reneTHaecKoro  annapaTa  KJieTKH.  B  nacToaipee  BpeMa  3tot  npopecc 
mojkho  nairdojiee  3<$$eKTHBH0  paccMOTpeTb  na  npiiMepe  peaxejibHo- 
ctii  cepppa,  Tait  itait  pojiroBpeMeHHaa  apanTapna  btoto  oprana  k  Me- 
FTaioipeirca  Harpy3Ke  b  Teaemre  nocjiepnero  pecaTnaeina  aBJiaeTca 
npepMeTOM  nacToiHiiiBoro  BHimaima  TeopeTiniecKon  KappnojiorHH. 

TTpiiMeiniTejibHo  k  MbiraeaHOii  KJieTKe  cepppa  HnTepecyioipHH  Hac 
Bonpoc  MoateT  Gbitb  KonKpeTii3iipoBaii  Tan:  KaKHM  odpasoM  yBejinae- 
Hiie  nanpHateniiH  mho$h6phjtji  aKTHBiipyeT  pacnojioateiinbiH  b  appe 
reHeTHaecKHH  annapaT?  OTBenaa  na  nero,  cjrepyeT  iiMeTb  b  Biipy,  xito 
npn  pencTBHH  na  opramiaM  caMbix  pasjiiiHiibix  pa3ppaatHTejren, 
Tpedyioipnx  pBiiraTeJibnoii  peaiipini,  a  Taitate  npn  pencTBHH  thiiok- 
cmr,  xojiopa  ii  OMopironajibHbix  nanpaateHnii  neiiporopMonajiBHaa 
peryjiapua  ii  aB'roperyjrapiia  cepppa  npaKTiiaecKH  MriioBenno  o6ec- 
neaiiBaTOT  yBejniaenne  ero  coKpaTiiTejibiioH  (fiyiiKpim.  B  peayjrbTaTe 
ucnoab30BaHHe  ATO  b  MHOKappnajibHbix  KJieTKax  MrnoBeHno  noapa- 
CTaeT  ii  b  Teaeniie  iieitOToporo  KopoTitoro  BpeMenn  onepeataeT  pecnn- 
T03  ATO  B  MHTOXOHppnaX.  9tO  npTIBOpTTT  K  TOMy,  HTO  TtOHpeHTpa- 
pna  ooraTbix  aHeprneii  (|)oc(^opHbix  coepHHennH  b  MHOKappHajibHbix 
KJieTKax  cnnataeTca,  a  KonpeiiTpapna  npopyitTOB  nx  pacnapa  B03pa- 
cTaeT.  yBejniaiiBaeTca  oTnomeHiie  [A^O]  [AMO] -[Oh]/[ATO]. 

I  focKOJibKy  ATO  yraeTaeT  OKiicjiHTejibHoe  (^occ^opHaiipoBaHHe,  a  npo- 
pyKTbi  ee  pacnapa  aKTPBiipyioT  btot  npopecc,  npiiBepeHHoe  otiio- 
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Phc.  2.  BjiHHHiie  npeABapHTejib- 
eioh  apanTapnn  k  ranoKcnn  na 
KonpeHTpapnro  KO  n  Ha  aKTH- 
Bapnio  CHHTC3a  PHK  h  Sejraa 
b  aBapHHHon  CTapnn  KrG 

A  —  KOHTpojib;  E  —  ^airraiiHH 
k  mnoKCHH;  I  —  K<J>;  II  —  PHK; 
III  —  BKJlIO'ieHHe  35S-MeTHOHHHa. 

IIo  och  opAimaT  —  H3Meneiiiie  koh- 
aeiiTpaiiiiii  K<P  ii  PHK  ii  aHTima- 
pim  cnnTe3a  6ejiKa,  %  (no  otho- 
ineHino  k  BeiiiiHiiiiaM  no  bo3hiik- 
HOBeHiin  KPC) 


merino  MOJKITO  yCJIOBHO  o6o3IiaxIHTb  KaK  peryjIHTOp  fjiocijiopiljllipoiia- 
HI1  SI  (P<D)  H  npHHHTL,  HTO  P®  peryjIIipyeT  CIvOpOCTL  peCIIIITe3a 
AT®  B  MHTOXOIippiIHX. 

HpepcTaBJieimaH  na  pnc.  1  cxeMa  KJieToaHoro  3Bena  pojiroBpe- 
MemioH  apanTapira  peMoiiCTpiipyeT,  mo  Harpy3Ka  ii  yBCJiiiaeHHO 
(JiyHiipiiii  MHOKapAHajifcHbix  KJieTOK  03iiaaaeT  cini/Kemie  KonpeHTpa- 
u, i hi  K®  ii  AT®  h  tito  B03HiiKmee  yiicjinqcnjio  P®  bjicict  3a  coooii 
yBejinaeiiiie  pecmiTe3a  AT®  b  MiiTOxoHppimx  KJieTOK  ceppe'iuoii 
Mbimpbi.  B  pe3yjiLTaTe  KoiipeiiTpapiiH  AT®  nepecTaer  napaxb  11  ctb- 
6miH3iipyeTCfi  Ha  oiipepejieiiiioM  ypoBHe;  aneprexnaecKHii  GaJianc 
KJieTOK  BoccTaiiaBJiiiBaeTCH.  BHeprexiniecKoe  o6ecnexiemie  cpoxraoii 
apanTapHH  oiiasbiBaeTCH  pocTiirHyTbiM.  ^amibiii  Mexammi  aiiepro- 
oGecneHeiiiiH  cpoMiioii  apanTapim  pocTaTOiHO  xoporno  ii3BecTeH. 

PjiaBHBIH  MOMGHT  CXeMBI,  KOTOpLIII  peJiaeT  B03M0/KITBIM  nomiMa- 
ime  ne  tojilko  cpoHHOH,  ho  ii  pojiroBpeMennoii  apanxapnH,  coctoiit 
b  tom,  hto  tot  nte  caMLiii  napaMeTp  P®  npiiBopiiT  b  peiicTBiie  ppy- 
roir,  Gojiee  cjiojkiibih  KOHTyp  peryjiHpnn:  onocpepoBaHHo  nepe3  neito- 
xopoe  npoMeffiyioaiioe  3Beiio,  oooanaHeniioe  Ha  cxeMe  KaK  «$aKTop- 
peryjmTop»,  on  KoiiTpojinpyeT  aimiBHocTL  reiiexiiHecKoro  annapaia 
KJiexKii —  onpepejineT  CKopocTH  ciiHxe3a  iiyiiJieiinoBbix  khcjiot  ii  6eji- 
kob.  Mhlimh  cjioBaMii,  npH  narpy3Ke  yBejin'iemie  ([lyaKpim  ciniHiaeT 
KOHHjeHTpanHio  AT®,  BeJiinmna  P®  B03pacxaeT  11  dtot  cpBiir  nepe3 
neKOTopbie  upoMGiKyTOHHBiG  3BenbH  peryjiHHHH  aKTHBiipyeT  cnnTe3 
HyKJieilHOBBIX  KHCJIOT  H  SeJIKOB,  T.  e.  npiIBOflHT  Ii  pOCTy  CTpyiiTyp 
CepfleHHOH  MBIHipH.  CHIIHieHIie  (JyHKpHH  Be^eT  K  npOTHBOHOJIOHiHOMy 
pe3yjiLTaTy. 

PeajiLiiocTL  paimoro  Koinypa  perynnpoBannn  ooociioBana  cpaB- 
HiiTejiLiio  nepaBiio  h  omipaei’CH  11a  cjiepyioipue  $aiirH. 

1.  3naHHTejiKHoe  yBejnnieHiie  (JiyHKpnn  cepppa  sanoiioMepHo  co- 
upoBOHipaeTCH  CHHJKenneM  KonpeiiTpapnii  AT®  11  b  eipe  Gojibnieii 
Mepe  —  K®.  Bcjrep  3a  ottim  cpbhtom  pa3BiiBaioTCH  yBejiiHieime  cko- 
pocTii  ciiHTesa  iiyKJieimoBbix  khcjiot  ii  SejiKOB  b  Miioiiappe  11  pocT 
Maccw  cepppa  —  ero  ninepTpocJniH  [MeepcoH,  1968;  Fizel,  Fizelova, 
1971]. 
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2.  3iiaHHTejibnaH  nmep^ynKpiiH  cepppa,  BbisBamiaH  cyjKenneM 
aOpTLI,  OOLHIHO  npiIBOpHT  Ii  CHIIHieHHIO  KonpeiiTpapini  AT®  II  K®  H, 
pajiee,  k  Gojibmeii  aKTHBapmi  ciiiiTe3a  nyKjieiiHOBBix  kiicjiot  h  GejiKOB.’ 
Opnaiio,  ecjni  npoH3BecTii  cyniemie  aopTLi  y  apanTiipoBaiiiiLix  k 
nmOKCIlH  IIJIII  $H3IHieCKHM  PiarpyaiiaM  JKIIBOTHblX,  TO  CIIHJKeHHe  KOH- 
peiiTpapiiH  Gorarax  aHepriieii  <|)oc(|)opHbix  coepHneHim  ne  nponcxo- 
pin,  TaK  iiait  MoipHocTb  cncTeMbi  pecinrresa  AT®  b  KJieTKax  ceppea- 
IIOH  Mbimpw  y  TaKHx  HiiiBOTHbix  yBejiiiHeHa.  B  pe3yjibTaTe  y 
apanTiipoBaiiHbix  HiiiBOTnbix  b  nepBbie  cyTKH  noc.ne  iiaaajia  ninep- 
(pyHKpnn  ne  B03HUKaeT  aiiTHBapnii  ciiHTe3a  nyKnennoBbix  khcjiot  ii  6eji- 
kob  (phc.  2) ;  3to  oananaeT,  hto  Korpa  iigt  ciimajia,  aKTHBiipyioipe- 
ro  reHeTHHeciiHH  annapaT  b  Biipe  pe^Hpiixa  Biieprim,  iieT  h  caMofi 
aKTHBapHH  reneTHHecKoro  annapaxa  [Meerson,  1971]. 

•  i.  AiiTiiBapiiH  reiieTiniecKoro  annapaTa,  npoHBJimoipaHCH  yiie- 
JiiiHeHiieM  ciiHTesa  iiyKJieimoBbix  kiicjiot  ii  GejiKOB  11  sHaaiiTejibiioH 

I  nnepTpoijpieH  cepppa,  MOHieT  Gbitk  Bbi3Baiia  6e3  Kaiioro-jiiiGo  yBe- 
jiii'ieii  11 5i  narpy.3Kii  11a  3tot  opraH  —  jiioGbim  BospencTBHeM,  KOTopoe 
cmiHiaeT  KonpenTpapiiK)  GoraTbix  3Heprnefi  $oc(|)opHbix  coepiinennH 
b  MiioKappe.  Taiioii:  pe3yjibTaT  noJiyneH,  b  nacTHocTH,  yMepeniibiM 
cy>KeniieM  KoponapHbix  apTepiiii  [Gudbjarnason,  1971]  H.ciiiiTeTH- 
necKHM  anajioroM  iiopappeiiajiHiia  —  H3onpoTepenojiOM,  KOTopwii  pa3- 
ooipaeT  OKiicjiemie  h  (^oc^opiuinpoBaHiie  [Wood  et  al.,  1971],  xo- 
JiopoM,  TaKHie  peiicTByioipiiM  aepe3  ciiMnaTO-appenajioByio  CHCTeMy 
[Warbanow,  1970],  a  TaKHie  pa3BiiBaeTCH  iiaii  cjiepCTBiie  nenojiHo- 
peimocTii  capKOJieMMajiLHoii  MeMGpaHbi  h  yBejiiiHemioro  npiiToita  b 
IiJieTKII  KaJIbPIIH,  HTO  B  KOHexIIIOM  CHeTe  TOHie  CBH3aiIO  CO  CHHHieHIieM 
KOHpeHTpapiiii  K®  ii  AT®  [Lindemnayer  et  al.,  1969;  Schwartz, 
19/ 1  ] . 

4.  B  KyjibType  MiiodjiacTOB  cniiHieiiiie  HanpHJKeiiiiH  iincjiopopa,  co- 
npoBOHipaioipeecH,  Kaii  ii3BecTiio,  yMeHbHieHiieM  copepHiaiiiiH  AT® 

II  K®,  3aKonoMepHo  BjieaeT  sa  codon  yBejiiHieirae  cTenemi  apeTiiJin- 
pOBaiHIH  rUCTOIIOB  II  CKOpOCTII  CIIHTe3a  nyKJieilHOBbIX  khcjiot  11 
dejiKOB. 

YBejiHHeHjie  copepiKaHiia  AT®  11  K®  aaiiOHOMepno  BJieaeT  3a 
coooii  CHiiHteiine  CKopocTii  ciniTeaa  nyKJieimoBbix  kiicjiot  ii  GejiKOB 
b  KJieTKax  ceppennoH  Mbimpbi.  9tot  3(J)(|)eKT  BOcnpoii3BopHTCH  no- 
cpepcTBOM  rimepoiicHii  b  KyjibType  MiioGjiacTOB  [Clo  et  al.,  1976] 
11  TaKHte  3aiiOHOMepno  paaBiiBaeTca  b  pejioM  opraniiaMe  nocjie  bi>i- 
iijnoHeniiH  iiapacHMnaTHaeciiOH  HiinepBapnH.  B  nocjiepHCM  cjiyaae 
Hapyrneime  yTnjin3apiin  AT®  n  yBejinnenHe  ee  nonpenTpapHH  b 
MHOKappe  3aKOiioMepno  conpoBowpaioTCH  cinijiieHiieM  CKopocTii  cmi- 
Te3a  PHK  11  GejiKOB  h  yMeHbmeiiiieM  Maccw  ccpppa  [HepiibimoBa 
HorocoBa,  1969;  HepHbiuioBa,  CTOiipa,  1969]. 

3tii  (|)aKTbi  opiio3naxiHo  cBiipeTejibCTByioT,  hto  copepHiaHne  60- 
raTbix  anepnieii  $oc<|)opnbix  coepHiiepiiii  peryjnipyeT  ne  tojibko  iix 
cunxes,  no  11  aiiTHBHocTb  reHeTHHecKoro  annapaTa  KJieTitH,  t.  e.  06- 
pa30BaHiie  KneTOHiibix  CTpyiiTyp. 

CyipecTBeHHo,  hto  laKan  KOHCTpyKpHH  cbhbii  MeHipy  (f)ynn- 
piieii  ii  reneTiiaecKHM  annapaTOM  —  KOHCTpyiipiiH  KJiioneBoro  3Bena 


2  <T>.  3.  Meepcon 
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ttOJiroBpeMennoii  aqanTaqHH  —  ne  hbjihgtch  opiinma.irBTioH  npHiiaq 
jiewHOCTBH)  cepqqa.  Pojib  qe^imiixa  aHeprim  b  aKTiisaquH  renexH- 
aecKoro  annapaia  noKasana  b  KJieTKax  caMBix  pasjni'TiiMX  opraHOB. 
b  CKejiexHBix  MBimqax  [Karlson,  Saltan,  1970]  b  nenponax  [Horo¬ 
witz,  Larrabee,  1958],  b  KJiexitax  noami  [Hubner,  190/ J  ii  x.  A- 

Orruo  ii 3  naii6ojiee  npiiiix  npoHBJieHim  axoro  MexanH3Ma  dbijio-. 
orracaiio  iigckojibko  JieT  nasaq  qjin  KJiaccnaecKoro  oo'BeKxa  qiixore- 
HeXHKH,  a  HMeHHO  JIJIH  KJIGXOK  CJIIOnilOII  /KCJIG3BI  pp030([)H.XBI,  r^e'. 
aKTHBaqnn  cunxeaa  PHK  Ha  Maxpnqax  AHK  onpeAeJiaexca  BnsyajiB-- 
HO  B  BHAG  xaK  Ha3i,iBaeMBix  ny<f)OB.  OKa3ajTOCB,  axo  BoaniiKiiOBeHiie' 
HOA  bjihhhhcm  ojmroMHqima  Ae$nmixa  ATO  b  xaimx  KJiexKax  sa- 
KOHOMepHO  BJIGHGX  3a  co6oii  nOHBJIGHIIG  ny$OB,  X  e.  OqeBlWD  ai<‘ 
xHBaqmo  renexHBGCKoro  annapaxa  kjigxkh  [Lecnders,  deckels, 

19721. 

9th  dpaKTBi  OAnoaiiaqno  CBiiAexGJiBcxByiox,  nxo  anepreximecKinr 
Sajianc  kjigtkh  Hopes  KOHqeiixpaqmo  OoraxBix  anepraeii  ^oc/popiiBTX 
coeAHHemm  peryjmpyex  ne  tojibko  cimxea  ATO,  no  n  aOTHOCT* 
reiiexiniecKoro  annapaxa  KJiexKH,  x.  e.  oopasoBanne  ^KJiexo  itibix 
cxpvKxyp.  B  cooxBexcxBim  c  o6npiM  npnnqnnoM  JKecxKoii  cxpyKxvp- 
noii  opranH3aqnH  peryjinxopnBix  wexannaMOB  opramisMa  ii  Kamaon 
ero  KJiexKii  yme  na  paHiieM  sxane  nsyaemiH  npoGneMH  npeAexaBjm- 
JIOCB  BepofixiiBiM,  hxo  oxiiomeniiG  ATO  n  npoqyKTOB  ee  Pac™aa 
peryjmpyex  anxiiBHooxB  reHeximecKoro  annapaxa  ne  cawo  no  ceOe, 
a  nepea  onpeAeJieHnBin  MexaOomix-peryjinxop.  TToaxony  b  \,)!d  r. 
mbi  BBejm  noHHxne  o  «Mexa6ojmxe-peryjiaxope»  n  BBiABnnymi  npcA 
nojiomeime,  nxo  axox  MOJieKyjiapHBiu  curnaji,  oxpamaiorqim  ypoBeHB 
(bynimmi,  cHHMaex  $H3nojionmecKyio  penpeccino  cxpynxypnBix  re- 
IIOB  B  xpOMOCOMaX  KJTeXOHHOrO  HApa  H  X3KHM  oopasoM  aKXTiBiipyex 
TpancKpunqino  im^opMannonnon,  a  aaxcM  Ph°ocomhoh  1HK  n  na 
cLBCTBPHe,  Tpanc^K,  6e,KOB  [Meepcon,  1973;  Meerson  et  a 
19741  y»e  Gbijio  oxweneno,  nxo  b  oxBex  na  yBejmaeHne  (pyiiKimi 
panBine  scero  n  b  nan6ojiBmen  cxenenn  nponcxoAax  ^ocniiTes  n 
HaKonjienHe  KopoxKOjKHBymnx  MeMopaHHBix  6g.ttkob.  ^ 

Beji  nac  k  mbicjih,  hxo  xpancKpunxonBi,  KOAnpyiorque  cimxea  ime 
3Xhx  KjrioxreBBix  6eJiKOB  KJiexKii,  sa  cnex  HanGoJiBHiero^  cpoACXBa  k 
Mexa6ojraxy-peryjiaxopy  hjih  nnBix  ocooennocxen  CBoen  none  py^ 
pnn  oKasBTBamxcn  AOCxymiBiMH  AJiH  PHK-nomepaw  npn  ~nx 

KonqeHxpammx  Mexabojinxa-peryjmxopa,  x.  e.  npn  ^enBranx  na- 
rpysKax  nx  Ha  opraimi  n  cncxeMBi.  B  pesyjiBxaxe  npn  noBxopiiBix 
YMGpemiBix  iiarpysnax  pasBiiBaexca  Aoxajmno  onncBiBaeMoe  b  JtajiB- 
neftmeM  n3finpaTCjn>Hoc  yaejmeHue  MaccH  h 

oxBexcxBeniiBix  sa  ynpaBJieime,  iionH&in  xpancnopx,  aHeproobecne 
neirae  n  nan  cjieAcxBiie,  yBejumeime  $yHKqHOHajiBHOii  Moiqnocxn 
opraHOB  h  cncxeM,  cocxaBjraroiqee  6aay  aAanxaqnn.  TIa  otoh  nmoxe- 
86  ocnoBana  pasOnpaeMan  b  cneqnanBHOH  Monorpa$nn  MaxeMaxn- 
necKan  MOAe.ni>  aAanxamm,  Koxopan  b  oxbgx  na 

BaeMBie  «narpy3KH»  yAOBJiexBopiixejfBHO  BOcnponsBOAHx  ABnaMimy  n 
iixoroToe  1 Some™  cxpynxyp  npn  aAanxaqnn  n  AeaAanxaqnn 
opraHH3Ma  [Meepcon,  1978], 
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Bonpoc  o  (|>H3HHecKOH  cyrqHocxn  Mexa6ojiHTa-peryjiaxopa  a  o  tom, 
peanBno  jih  caMo  cymeciBOBaHiie  3xoro  rnnoxexHiiecKoro  MexaSojm- 
xa,  exaji  npeAMexoM  MHorocxopomuix  iiccjieAOBaHHH. 

OAHa  H3  B03M0JKH0CXeH  COCXOHJia  B  xom,  nxo  pojiB  xaKoro  Mexa- 
oojiHxa-peryjiaxopa  MOJKex  nrpaxB  qAMO.  OcHOBaHHGM  ahh  xanoro 
JipeAnojio^eHiiH  nocjiynmji  cjieAyioiqHii  (|)aKx:  y  mhkpooob  cocxoh- 
une  oneprexHaecKoro  rojiOAa,  BBi3BaHHoe  neAocxaxKOM  b  epefle  tjiio- 
ko3bi,  aanoHOMepno  conpoBOjKAaexcn  yBejimieHneM  coAepataHim 
qAMO,  Koxopan  imAyqHpyex  BAaiixuBiiBiii  CHuxe3  (])epMeHX0B,  neo6- 
xoahmbix  ajih  yxHJiH3aqHii  Apyrax  cyGcxpaxoa  [Makman,  Suther¬ 
land,  1965],  BBicxynan,  xaiaiM  o6pa30M,  b  pojm  cnrnajia,  BKjnonaio- 
lqero  npoqecc  aAauxaquH  k  rojioAy. 

Js  bbicihhx  jkhboxhbix,  ii  b  HacxHOCxii  y  MHeKonuxaioiqiix, 
qAMO  xaione  HBjiaexcH  MoiquBiM  HHAyiixopoM,  cnocoGuBiM  aKXHBH- 
poBaxB  b  KJiexnax  npoqecc  xpancKpunqini  [Hechter  et  al.,  1967]  h 
xaitHM  nyxeM  yBejmnnBaxB  cimxea  HyKJienuoB&ix  khcjiot  h  GejiKOB. 

I  iopaApenajiHH  h  ocooeuno  ero  aHajior  n3onpoxopeHOji,  cnequ^HHe- 
ckh  aKTiiBiipyioique  aAeuHjiqHKJia3y,  a  xeM  caMBiM  cimxea  qAMO  b 
ycjioBHHx  qejioro  opraiiH3Ma,  3aKOHOMepno  BBi3BiBaiox  aKXHBaqmo 
xpaHCKpnnqnH  h  yBejiHuenne  KonqeHxpaquH  PHK  b  cepAenHot 
MBirnqe  c  nocjieAyioiqHM  pa3BMXHeM  rnnepxpo(|)HH  cepAqa.  Bee  APY- 
rue  (|iaKxopBi,  BBi3BiBaioiqHe  rnnepipo^nio  cepAqa  (xojioa,  (|)H3Hqe- 
cKne  narpy3KH,  rnnoKCHn) ,  aKXHBnpyiox  aApeHepranecKyio  peryjia- 
qmo  cepAqa  h,  cjieAOBaxejiBHO,  xanate  Moryx  yBejinqnBaxB  o6pa30- 
BaHne  qAMO  h  aepe3  axox  Mexaoojinx-peryjxaxop  aKXHBupoBaxB 
xpaHCKpanqiiio. 

AaHHBie  o  pojin  qAMO  b  B03HiiKH0BeHiiH  aiiXHBaqHH  CHHxe3a 
iiyKJieimoBBix  khcjiot  h  oejiKOB  npn  rnnepTpo(|>HH  Gbijiii  nojiyaeHBi 
b  nocjieAHne  toabi.  Tan,  JliiMa  h  coipyAHUKH  [Limas  et  al.,  1973, 
1974]  ycTaHOBHjm,  hto  HenocpeACTBeHno  nocjie  HaaaJia  rnnep^yHK- 
qnn  cepAqa,  BBi3BanHoii  cyjKeHHeM  aopTBi,  b  MHOKapAe  cxHMyjmpyeT- 
ca  cimxe3  npocTarjiaHAimoB,  KOTopBie,  b  cboio  oaepeAB,  aitTHBHpyiOT 
aAenujiqiiKJia3y;  Kan  cjieAcxBiie  b  MHOKapAnajiBHBix  KJiexKax  Boapa- 
CTaex  KOHqeHTpaqiia  qAMO.  B  AaJiBneiimeM  obijio  noKa3ano,  axo 
npn  AencxBHH  ua  cepAqe  rnnoKCiiii  B03HiiKaioiqHM  qe^Hqnx  ATO, 
xan  me  Kan  ripn  rHiiepipyHKqim,  BJieaex  3a  coGoii  HaitonjieHHe 
qAMO.  Bbiji  ycxanoBJieH  xanme  APyron  BamuBin  (|)aKT:  OKa3ajiocB, 
>1X0  qAMO  aKTHBiipyex  PHK-nojiHMepa3y  m  cnuxe3  PHK  b  aqpax 
KJiexoit  cepAeauoM  MBimqBi. 

9th  BamiiBie  qaHHBie  lie  HCKjnoaajiH  bo3mojkiiocxh,  mto  cQqep- 
>KaHHe  ATO  h  KO  peryjmpyex  anxiiBiiocTB  reiiexuaecKoro  annapa¬ 
xa  ne  tojibko  aepe3  qAMO,  ho  m  aepea  Apyrne  MexaCojiHTBi.  Tan, 
uaiipiiwep,  b  pe3yjiBxaxe  iiccjieAOBaiiiiH  na  KJiexo>m&ix  KyjiBTypax 
cxajxo  B03MoamBiM  npeAnojiomHTB,  mto  cyiqecxBeniiyio  pojib  b  pery- 
JinpoBaHHii  aKTHBnocTH  reHexnaecKoro  annapaxa  Momex  HrpaTB  hoh 
Marnna.  9tot  non  upeACTaBJiaeT  coooii  HeooxoAHMBiii  KO^aKTop 
xpaHCKpimqHH  h  TpaHcjiaqim;  b  KJiexKax  oh  uaxoAHxca  b  KOMHJieKce 
c  ATO.  noiia3aHo,  hto  npn  pacnaAe  ATO  h  yMeHBmeHHH  ee  koh- 
qeHTpaqun  ocBoGomAenne  hohob  Marnna  npnBOAHT  k  aKTHBaqHH  re- 
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fleTHnecKoro  annapaTa  KJiei'OK,  poc'ry  KJieTOUHbix  CTpyKTyp  h  yBe- 
jiHHeHHio  HHTeHCHBHOCTH  npojiiiijiepapiiii  $ndpodjiacTOB  b  KyjiLType; 
CBH3BIBaiIIie  HOHOB  MarHHH  H3dbITKOM  ATO  npiIBOflUT  K  npOTHBOnO- 
jimKiiOMy  pesyjibTaTy.  B  cbh3h  c  3tiim  He  HCKJiioiieno,  uto  OTiiome- 
Hne  [A/JO]  •  [On]/ [ATO]  ynpaBJineT  aKTHBHOCTbio  reHeTimecKoro 
annapaTa  b  KJieTKe  ->iepe3  hoh  Mamnn  [Rubin,  1975]. 

flpyroe  nadjiioAenne  riocjieAimx  JieT  coctoht  b  tom,  iito  fle^imiiT 
ATO  b  MMonapAe  3aKonoMepno  BJieneT  3a  codoii  yBejimienne  aKTHB- 
hocth  opnnTHH-AeKap6oKcnjia3i>i,  HBJimomeHCH  KJiioneBbiM  (fjepMen- 
tom  b  cncTeMe  ciiHTe3a  ajmcJmiinecKHx  aMHiioB  [Antony,  VVeiho, 
1977]  —  cnepMnna  n  cnepMHAima.  9th  BemecTBa  aKTHBH3HpyioT 
cnni’ea  PHK  n  6ejma  b  MiioKapAnajibUbix  KJieTKax  [Caldarera  et  al., 
1974]. 

llandojiee  iinTepecnan  padoTa,  npuMO  noATBepiKAaioman  name 
nepBOHanajibiioe  npeACTaBJienne  o  tom,  hto  b  peajinaannH  BaaiiMO- 
cbh3h  Me /KAy  (^yiiKipieH  m  reiieTiniecKiiM  annapaTOM  penraiomyio 
pojib  nrpaeT  oiipeAejieniibiH  BnyTpiiKJiex o ,inbiii  MeTadojniT-peryjiHTop, 
6biJia  ouybjiHKOBana  neAaBiio  [Hammond  et  al.,  1979].  9tii  uccjie- 
AOBaTejni  BOcnpoH3Bejin  y  codaK  KOMnencaTopuyio  ninep^yiiKHino 
cepAAa  nocpeACTBOM  cyjKemm  aopTbi  hjiii  KOMneHcaTopHyio  runep- 
(J)yHKii;i!K)  noHKH  nocpeACTBOM  yAanemm  Apyroii  houkh.  xIepe3  1 — 
2  cyi'OK  nocjie  stoto  b  aBapuniiOH  cthahh  ninep^ynKmin,  norAa 
Aec[mn;HT  ATO  h  Konn,enTpan;HH  nocTyjinpoBaHHoro  Hami  MeTaoojin- 
Ta  AOJiHiHbi  6biTb  iiandojibiniiMH,  U3  opraHOB  roTOBiijm  BOAHbie  skc- 
TpaKTbl,  OCBOdOJKAGHHbie  OT  KJieTOHIIblX  CTpyKTyp.  CjieAyiOLAHH 
3Tan  3KcnepiiMeHTa  coctohji  b  tom,  uto  yKaaamibie  3KCTpaKTbi  bbo- 
Ahjih  b  nepc])y3iionnbiH  tok  imojiiipoBanHoro  cepAAa  Apyroii  cooaKii, 
KOTopoe  (JiyiiKAHOiiHpoBajio  b  H30T0HHnecK0M  pemiiMe,  t.  e.  c  ;no- 
CTOHiiHOH  MHHiiMajibHon  narpy3Koii.  J^o  nanajia  BBeAeimn  3KCTpaKTOB 
h  nepe3  pa3JiHniibie  cpoKH  nocjie  stoto  H3  MiioKapAa  n30JinpoBan- 
Horo  cepAAa  ii3BJieKajin  PHK  h  nccjieAOBajiii  ee  cnocoonocTb  aKTii- 
nnpoBaTb  ciinTe3  dejina  bo  BneKJieTOHHOH  cncTeMe,  coAepmaBmen 
jiH3aT  peTHKynopiiTOB  KpojiHKa.  ^amian  circTeMa  3aKJiionaeT  b  cede 
Bee  KOMMOHenTbi,  neodxoAHMbie  A^a  6nociiHTe3a  dejrna,  3a  ncKJiione- 
HlieM  IIH(])OpMaiI,HOHHOM  PHK,  H  COOTBeTCTBeilHO  aKTHBaniHH  OHOCIIH- 
TC3a,  B03HHKaBmaa  b  OTBeT  na  A°daBjieiiHe  npoo  PHK  MiionapAa, 
dbuia  KOJiiiMecTBeniibiM  KpHTepneM  coAep^anun  b  MiionapAe  mi(J)op- 
MaAHOHHOH  PHK.  BbiHciiHJiocb,  hto  3KCTpaKTbi  H3  cepAen,  H  nOlI6K, 
ocymecTBJiHJHHHx  KOMneHcaTopuyio  rnnep^yuKAHio,  yBejiiiMiiBajm 
ciiocodnocTb  PHK  H30JiHpoBannoro  cepAAa  aKTiiBiipoBaTb  CHHTes  deu- 
Ka  b  BHaniiTejibiio  oojibineH  CTeneHH,  neM  aiccTpaKTbi  113  koiitpojil- 
hhx  opranoB.  HnbiMH  cnoBaMii,  npn  KOMnencaTopiioH  rHnep^yHKpnH 
opranoB  b  KJieTKax  nx  aaKonoMepno  yBejiHuiiBajiocb  coAepHcamie 
opraiioiiecnen;iic[)iiuecKoro  MeTadojiHTa,  aKTiiBiipyioni;ero  ciniTe3  hii- 
(JopMaiptoiiHOH  PHK,  t.  e.  npopecc  TpaHCKpiinTHpoBaiiim  CTpyKTyp- 
hwx  renoB. 

J[aJiee  BbiHCHiuiocb,  hto  BKJiioaeriiie  b  CHCTeny  nepc])y3Hii  ii30jm- 
poBauHoro  cepAAa  codaK-AOiiopOB  c  cy>Keniion  aoproii  iijih  eAHiiCT- 
BennoH  nonKOH  ne  BOcriponaBOAnT  3(fx|)eKTa  3KcxpaKT0B  —  ne  yBe- 


mmHBaeT  cnocodnocTb  PHK  HsonupoBannoro  cepApa  aKTHBHposaTb 
0nocHHTe3  uejiKa.  PaKiiM  odpa30M,  MeTadojiHT-peryjiHTop,  aKTHBii- 
pyiOIAJIH  TpaHCKpHlTAHIO  B  KJieTKax  HHTeHCIIBHO  $yHKAHOHiipyioimix 
opiaHOB,  OOblUHO  He  BbIXOAHT  B  KpOBL,  a  B  COOTBeTCTBHII  C  liepBO- 
ua-iajibiion  rnnoTeson  (JyHKAHonnpyeT  nan  3Beno  BiiyTpHKJieTonHoii 
poryjiHAiin.  HaKonep,  iiccjieAOBaTejni  ycTanoBiuiH,  uto  SKCTpaKTbi  H3 
iio'ikh  h  cepAAa  yTpannBaioT  cboio  cnocodnocTb  aKTHBiipoBaTb  Tpan- 
(  K'punAHK)  nocjie  odpadoTim  b  Teuemie  naca  TeMiiepaTypon  60°  C 
9to  oaiianaeT,  hto  aKTHBEpyron^HH  a^^eKT  SKCTpaKTOB  ne  saBiiciiT 
()T  IipiICyTCTBIIH  B  HIIX  PHK,  IiyKJieOTHAOB,  aMHHOKHCJIOT,  a  Hando- 
Jiee  BepoHTHbiMH  « Ka n ah abt aM h »  b  MeTaoojniTbi-peryjiHTopbi  hbjih- 
iotch  TepMOJiadiuibiibie  dejiKH  hjiii  nojinneiiTHAbi. 

OaeBiiAiio,  npeACTaBjiemiH  o  kohct py kh;hh  peryjmTopiioro  Mexa- 
"H3Ma,  nepe3  KOTopbiii  $yHKii,HH  kjictkh  BJinneT  na  aKTHBiiocTL 
reneTHMecKoro  annapaTa,  naxoAiiTcn  b  CTaAHH  CTanoB.iieHHn.  B  na- 
•  i  oHipee  BpeMH  liecoMiieHHo,  xito  sto  Bjinninie  peajiH3yeTCH  xiepe3 
3HepreTHuecKHH  Cajiaiic  KJierjKH,  t.  e.  b  KOHenHOM  cneTe  uepe3  co- 
AePHfamie  ATO  n  npoAyKTOB  ee  pacnaAa.  CjieAyiomee  3Beiio  —  Me- 
TaooJiHT-peryjinTop,  iienocpeACTBeniio  BJinniomnn  na  aKTimnocTb 
reneTuuecKoro  ^annapaTa,  cocTaBjiaei’  noKa  od-beKT  iiccjieAOBanHH  h 
iipeAnoJimKemiH,  KOTopbie  nocTeneimo  CTaiioBHTCH  Bee  Sojiee  koii- 
KpeTHbiMii.  IlecoMiieiiHo,  uto  AencTBiie  Tanoro  MeTadojniTa  peajin- 
ayeTcn  nepea  cjiO/Kiiyio  cucTeMy  peryjiHTopHbix  dejiKOB  KJieTonnoro 
HApa.  B  njiane  Hamero  H3JioH\eiiHH  cyipecTBeiiHo,  uto  nepe3  pac- 
CMaTpueaeMyw  63auMocesi3b  r±*0  (pyum^un  n/iernu  derepMunupyer 
oopa306ciHue  neodxoduMbix  crpyuryp  u,  tcikum  o6pci30M,  ara  e3au- 
M0C6R3b  aejineTCH  Heo6xoduMbiM  3eenoM  CTpynrypHozo  odecneuenuH 
< fu3uoA03uuecKux  pyHKi^uu  eoodiye  u  3eenoM  cpopMupoeanua  crpyn- 
Tiypnoeo  6a3uca  adanrai^uu  e  HacTHocru. 

CooTiiomeHiie  kjiotouhwx  CTpyKTyp  —  napaMeip, 

onpeAejiHiomiifi  (])yHKipioHa:ibHbie  bo3mojkhoctii  cncTeMbi, 

oTBeTCTBeiiHofi:  sa  aAanTau,mo 

npeACTaBjienne  o  tom,  hto  ypoBeHb  ^yHKpHH  peryjinpyeT  aKTHB-* 
nocTb  reHeTiinecKoro  annapaxa  nepe3  snepreTHnecKiiH  dajianc  KJiex- 
KH  H  KonpeHTpapHio  doraTbix  snepmeii  (|>occJ)opHbix  coeAHiieiinii,  ca- 
mo  no  cede  odT-ncnneT  jranib  hbjichiih  rnnepTpo^HH  opranoB  npn 
AJiiiTejibHOH  narpysKe  h  aTpo^im  npn  desAeficTBiin.  Me>KAy  tcm  b 
npon;ecce  SAanTapnii  aHauHTe.Tbiioe  HBMeiieime  Momnocxn  t{>yiiKii;HO- 
najibiibix  CHCTeM  nepeAKO  coiipHHteiio  c  nedojiBmHMH  H3MeneiinflMH 
ux  Maccw.  HosTOMy  neT  ocuoBaHHH  AywaTb,  uto  pacmupeHiie  3BeHa, 
JinMHTHpyiom;ero  (|)yHKn;Hio  h  yBejinnenne  moiauocth  chctcm,  oTBex- 
CTBeimbix  3a  aAanTaAiiio,  MO?KeT  dbiib  AocrarnyTo  npocTbm’  yBejm- 
HeiiHeM  Maccbi  opranoB. 

/]|jih  noniiMaHHH  peajibnoro  Mexaim3Ma,  odecneiiiiBaioin;ero  pac- 
mnpeime  JiiiMiiTHpyiomero  3BeHa,  cjieAyeT  HMeTb  b  BHAy,  uto  (|>aK- 
TnnecKne  nocjieACTBna  u3MenemiH  Harpy3KH  Ha  opran  h  BejiHumibi 
1jO  b  ero  KJieTKax  ne  HcnepiibiBaiOTcn  npocTon  aKTHBapneii  reHeTH- 


36 


37 


qecKoro  annapaTa  h  yBejraneHHeM  Maccn  opraHa.  OKa3ajiocB,  hto  b 
3aBHCHMOCTH  OT  BeJIHHHHBI  pOHOJIHHTejIBHOH  Harpy3KII  B  pa3JIHqHOil 
CTenenn  MenaioTCH  ckopoctb  ciiHTe3a  onpepejieHHBix  CTpyinrypHBix 
6ejiKOB  h  cooTHOinenne  KJieTOHii&ix  CTpyKTyp.  Tan,  npn  H3yxieniiii 
cepppa  HaMii  ycTanoBJieno,  hto  b  3aBiiciiMOCTn  ot  BejranHHH  Ha- 
rpy3KH  na  opran  paaBiiBaioTCH  Tpn  BapnaHTa  ero  pojiroBpeMeHHOix 
apanTapnii,  pasjranaioipiiecH  iio  cooTiiomemno  KJieTomiBix  CTpyKTyp. 

I.  nPH  nepHOfluqecKnx  narpysnax  napacTaioipeii  imTenciiBHOcTii, 
t.  e.  npn  ecTecTBenHofi  iijih  cnopTHBnoii  TpemipoBKe,  pa3BHBaeTCH 
yMepeiinaa  rnnepTpo^HH  cepppa,  coripoBOHpjaioipaacji,  nan  y>Ke  yKa- 
3aH0,  yBejmqemieM:  moiphocth  appeiiepriinecKoii  imHepBapnii;  co- 
OTnomeiiHH  KopoHapiiBie  KanmiJiapti  —  MBmienHBie  BOJiOKiia;  Konpen- 
TpapHH  MHOrJIoClIIia  II  aKTHBHOCTH  $epMeHTOB,  OTBeTCTBeHHBIX  3a 
TpancnopT  cyCcxpaTOB  k  mhtoxohppiihm;  cooTuomemia  TH/KejiBix 
H-peneii  h  JierKHX  L-peneii  b  roaoBKax  Mii03ima  miio(|>h6phjiji  h 
AT<X>a3Hoii  aKTHBHOCTH  Mii03nna.  OAnoBpeMenno  b  KJiexKax  nponc- 
xopiiT  yBejinaemie  copepwainiH  MeMdpaiiiiBix  CTpyKTyp  capKonjia3- 
MaTiiaecKoro  peTHKyjiyMa,  pa3BHBaiOTCH  (f>H3iiojioru>iecKHe  H3Meiie- 
hhh,  CBiiAeTejiBCTByioipiie  06  yBejinnenini  moiphoctii  MexaiiH3MOB, 
OTBeTCTBeHHbix  3a  -rpaHcnopT  hohob  Kajinpiia  ii  paccjia6jieHne  cep- 
peqHoii  MBimpBi.  BcjiepcTBiie  TaKoro  npeiiMyipecTBeHHoro  yBejiiiMeniin 
MOipHOCTH  CHCTeM,  OTBeTCTBeHHBIX  3a  ynpaBJieHHe,  HOHIIBIII  TpaH- 
cnopT,  9Heproo6ecneqeiiHe  n  yTiiJin3apiiio  3Heprnn,  MaKCHMaJiBHaa 
cKopocTB  ii  aMHJiiiTypa  coKpaipeiraa  ceppenHoii  mbihipbi  apanTiipo- 
BaHHBIX  JKHBOTHBIX  yBeJIHHIIBaeTCH,  CKOpOCTB  paCCJia6jieHIIH  B03paCTa- 

eT  eipe  b  SojiBnieii  Mepe  [MeepcoH,  KanejiBKO,  II(|)aH(|)ep,  1976]; 
0(])(|)eKTiiBH0CTB  iicnoJiB30BaHiiH  KiicjiopoAa  TaiOKe  noBBimaeiCH. 
B  iiTore  MaKCHMajiBHoe  KOJinnecTBO  BHeninen  paooTBi,  KOTopyio  mo- 
jKeT  renepiipoBaTB  epiiHiipa  MaccBi  MiioKappa,  ii  MaKCHMaJiBHaa  pa- 
6oTa  cepppa  b  peaoM  npn  c^opMupoBaBineiicn  apanTapnii  3Hann- 
TejiBHO  B03pacTai0T  [MeepcoH,  1975;  Heiss  et  al.,  1975]. 

II.  llpii  nopoKax  cepppa,  nmepToniin  n  ppynix  3a6ojieBaimax 
KpoBOo5paipeinifl  Harpy3i<a  na  cepppe  OKa3BiBaeTca  iienpepBiBnon, 
cooTBeTCTBenno  B03HiiKaeT  HenpepBiBiian  KOMnencaTopnaa  rnnep- 
(JiyHKpMH  cepppa  (KrC).  BapiiaiiT  3Toro  npopecca,  BBi3BiBaeMBiii 
B03pociHiiM  coripoTHBJieHHeM  ii3rHaiiino  KpoBii  b  aopTy,  BJieneT  3a 
coGoii  SojiBinoe  yBejmqeime  aKTHBHOCTH  reHeTir-iecKoro  annapaTa 
MiioKapAiiaJiBiiBix  KJiexoK  n  BBipaweniiyio  rnnep^yiiKpino  cepppa  — 
yBejiirieiiMe  ero  moccbi  b  1,5 — 3  pa3a  [Meepcon,  1975]. 

9xa  nmepTpo(])HH  hbjihgtch  Hec6ajianciipoBaHHon  $opMoii  pocTa, 
b  HTore  KOToporo  nacca  n  ^ynKpiionajiBiiBie  bo3mo>khoctii  CTpyKTyp, 
OTBeTCTBeHHBIX  3a  nepBiiyio  peryjinpmo,  nonnBin  TpaHcnopT,  onepro- 
oftecneneiiHe,  yBeJinnHBaioTCH  b  MeHBineii  Mepe,  xieM  Macca  oprana. 
B  pe3yjiBTaTe  pa3BHBaeTCH  KOMnjieKC  ii3MeHemiH,  KOTopBie  nponiBO- 
nojioJKHBi  onncaHHBiM  tojibko  hto  H3MeHeHiiHM  npn  apanTapnn  cepp- 
pa  n  noppoGno  paccMaTpiiBaioTCH  b  tji.  III.  Bo3iiMKaioipee  npn  3tom 

CHII>KeiIHe  (^yHKpIIOnaJIBHBIX  B03M0/KH0CTeil  MIIOKappiiaJIBHOII  TKaHH 
pojiroe  BpeMH  KOMnenciipyeTcn  yBejinneniieM  ee  MaccBi,  ho  3aTeM 
MOJKeT  CTaTB  npiiniinon  HepocTaTonnocTH  cepppa.  Tanoro  popa  xipe3- 
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Mcpno  HanpnjKeHnaa  apanTapim,  xapaKTepHan  pjih  RFC,  6Bijia  060- 
•uianena  KaK  nepeapanrapim. 

III.  ITpn  pjiiiTejiBHon  rimoKimeaiiH  h  chhjkghhh  Harpysmi  na  cen- 
APe  CKopocTB  CHHTe3a  6ejma  b  MHOKappe  11  Macca  JKejiyponKOB  cepp- 
ua  yMeHBinaeTCH  [nPoxa3Ka  h  pp.,  1973;  OepopoB,  1975].  3tot  ax- 
[JocpiinecKiin  npopecc  xapaKTepnayeTCH  npenMyipecTBeHHBiM  yMeiiB- 
meHHeM  MaccBi  h  moiphoctii  CTpyKTyp,  oTBeTCTBeim&ix  3a  nepBiiyio 

1971L  3HePr00^ecneqeHHe  [KoBaiien- 
K0»  1975’  ManapoB,  1974],  noimBiii  TpaHcnopx  h  t.  p.  B  HTore  co- 
0  iTioinenne  CTpyitTyp  b  MHOKappe  n  ero  ^yHKpnoHajiBnBie  bq3mo?k- 
IIOCTII  B  MIIOKappiiaJIBHOH  TKaHH  OKaSBIBaiOTCH  H3MeHeHHBIMH  Tan  ate, 
K‘,K  nPH  HocKOJiBiiy  Macca  axon  TKaHH  yMenBiuena,  diyHKpno- 

iraJiBHBie  bo3mojkhocth  cepppa  Bcerpa  cnnjKeHBi;  oto  cocTomme 
ooo3naqeiio  KaK  peapanTapim  cepppa. 

CoHOCTaBJieHHe  3TIIX  COCTOHHHH,  KOTopBie,  HO-BHAHMOMy,  CBOii- 
<  1  bctiiibi  He  tojibko  cepppy,  HO  TaiviKe  ppyniM  opranaM  h  CHCTeMaM 
npiiBopiiT  K  npepcTaBJiemuo,  hto  opmi  h  tot  me  BHyTpHKJieToxiiiBiH 
peryjIHTOpHBIH  MexaHH3M  —  B3aHMOCBH3B  B  3aBIICHMOCTH  OT 

Be.THHHHBi  ^narpy3KH,  onpepejineMOH  Tpe6oBaiiHHMH  penoro  opra- 
HH3Ma,  ooecnemiBaeT  ^opMupoBamie  Tpex  coctohhhh  CHCTeMBi 
a  HMenHo:  apanTapnii  b  coScTBermoM  CMBicjie  3Toro  TepMHna  pe- 
apanTapim  n  nepeapanTapini.  PaajiHqne  Mempy  3thmh  coctohhhhmh 
onpepejmeTCH  cooTHomeiiiieM  CTpyKTyp  b  KneTKax.  Ii;ejiecoo6pa3Ho 
opeHiiTB  cnpaBepjiiiBocTB  3Toro  npepcTaBJienHH  nyTeM  npnMoro  ana- 
■msa  cooTHomeHHH  yjiBTpacTpyKTyp  MHOKappuajiBHOii  kjigtkh  h  oc- 
hobhbix  napaMeTpoB  coKpaTirrejiBHofi  ^yHKpnn  cepppa  hjih  apan- 
TapnH,  BBI3BaiIHOH  TpeHIipOBKOII  ?KHBOTHBIX. 

9MHHpnqeCKHH  OH&IT  IipaKTIIKH  H  3KCHepHMeHTa.JIBIIBie  paiiHBie 
opuosiiaqiio  CBiipeTejiBCTByioT,  hto  cpaBHiiTeaBiio  He6o.q&moe  yBejm- 
■lemie  MaccBi  cepppa  npn  apariTapun  k  $H3HqecKHM  HarpyanaM  BJie- 
'ieT  3a  coooii  oojibhioii  pocT  MaKciiMajiBiioro  MimyTiioro  06'BeMa  11 
HnemHeii  paooTBi,  KOTopyio  mohigt  bbihojihhtb  cepppe.  Bnojuie  ana- 
JioniMHBiM  oopa30M  cpaBHHTejiBHO  neoojiBHioe,  HHorpa  Tpypno  onpe- 
pejniMoe  yMeiiBinemie  MaccBi  cepppa  npn  niiioKHnesHH  conpoBowpa- 
eTCH  BBipaJKeHnBIM  CHIUKeimeM  (ftyHKpiIOIiaJIBHBIX  B03M0JKII0CTeiI  op- 
i-ana.  IIhbimh  cjioBaMii,  rpoMapHBie  npeHMyipecxBa,  kotopbimh 
oojiapaeT  apanTiipoBannoe  cepppe,  h  c^yiiKpHonajiBiiyio  necocTon- 
tgjibhoctb  peapanTiipoBaHiioro  oprana  HejiB3H  o6'bhchhtl  hpoctbim 
usMeiiemieM  MaccBi  MHOKappa.  B  TaKon  me  Mepe  btot  pesyjiBTaT 
apanTapnii  He  mo>kgt  6bitb  o6-BHCiien  peiiCTBiieM  aKCTpaKappuajiBHBix 
peryjiHTopiiBix  $aitTopoB,  tgk  KaK  on  npKO  bbihbjihgtch  Ha  H3o.riHpo- 
isanHOM  cepppe  11  naniijumpiiBix  MBimpax  b  ycjioBHHX,  Korpa  MHOKapp 
ne  3aBncHT  ot  peryjiHTopHBix  $aKTopoB  pejioro  opraim3Ma.  TaioiM 
o6pa30M,  rjiaBiiBiH  Bonpoc  pojiroBpeMeHHoii  apanTapnii  cepppa  — 
MexaHii3M  yBejniqeniin  (JiyiiKpiioiiajiBiTBix  B03MOHtiiocTeH  Tpemipo- 
BanHoro  cepppa  11  necocTOHTejiBHocTH  peTpeimpoBamioro  cepppa  — 
po  nocjfepnero  BpeMenn  ocTaBajicn  otkp&itbim. 

B  pa3BiiBaeMOH  ninoTe3e  noppa3yMeBaeTcn,  hto  npn  pjiiiTejiBHOM 
)  BeJiiinennH  Harpy3KH  Ha  cepppe  peajiH3apiiH  cbh3h  Me?Kpy  reHeTii- 
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TaCjimja  2.  Bjnianiie  aaanTaii,un  k  $h3hhcckhm  Harpy3KaM  na  coKpameirae 
tohkhx  nonocoK  H3  nanroiJiflpHoii  Mbimpw  npn  ManoH  (0,2  r/ mm2) 
ii  6ojii>moii  iiarpy3Kax 


nona3aTejib 

KOHTpOJIb 

(n  =  il) 

AAanTaniia 

(n=8) 

p 

AMiuniTyAa  coKpameHiia  npn  MaAoii 
Harpy3Ke,  %  ot  hcxoahom  ajh'hw 

6,9±1,4 

13,8±2,3 

<0,05 

CKopocTB  yKopoAemni  npn  MaAoii 
Harpyane,  Mbim.  ejs,.  jin./cev 

1,1±0,17 

2,1*0,32 

<0,02 

BcAiiAiiHa  MaKCHMaABHoii  narpy3Kii, 
t/mm2 

3,8±0,27 

3,2±0,36 

>0,1 

agckhm  annapaTOM  h  ^ymopieft  npiiBOAHT  k  H36npaTejiBHOMy  yBeJin- 
neimio  fiiiociiHTeaa  h  Maccbi  KJironeBbix  CTpyKTyp,  jiHMHTHpyiomHX 
(J)yHKU,HIO  MHOKapAHajIBIIOH  KJieTKH,  T.  e.  M0M6paHHI>IX  CTpyKTyp, 
OTB6TCTBGHHBIX  33  HOHIIBIH  TpaHCIIOpT,  06eCneAHBaK)TIj;HX  yTIIJIH3a- 

piiio  AT®  b  MHO$H6pHJiJiax  h  ee  pecHirre3  b  miitoxohaphhx.  B  pe- 
3yjitTaTe  $yHKn;HOHajiBHbie  bosmojkhoctq  cepAPa  3HaAHTeJibHO  bos- 
pacTaiOT  npn  HeSojibiuoM  yBejiiiaemiii  ero  Maccbi.  ^jnnejibHoe  chh- 
jKeHne  riarpy3KH  na  cepflpe  b  ycjiOBimx  rinioKHne3im  BJieneT  3a 
coooii  iisSHpaTejibHoe  cmuKeHiie  SirocmiTesa  h  aTpo$nio  Tex  >ne  ca- 
mhx  KJiiOHeBHX  CTpyKTyp;  (fryHKijHOHajibHMe  B03M0/KH0CTH  oprana 
CHHJKaiOTCH  OITHTL-TaKIi  npil  He6oJIBIIIOM  II3MeHeHIIH  GTO  MaCCH. 

9to  nojio>KeHne  npeACTaBJineTCH  AOCTaTonno  b  ant  hum,  ato6bi 
npoHJiJiiocTpHpOBaTB  ero  c  iiomoiii,i>io  KOHKpeTHbix  AaHHBix  o  coot- 
nomeHHH  yjiLTpacxpyKTyp  n  coKpaTiiTejitnon  $yHKn,mi  cepAAa  npn 
aAanTaipm  k  <J)H3iinecKHM  narpy3KaM.  BKcnepHMeriTBi  bbihojihhjih 
Ha  KpBicax-caMn;ax  jihhhh  BncTap.  OyHKijHH  nannjiJiHpHon  mbihtabi 
nccjieAOBana  no  MOTO^y  3oHHen6jiHKa  [Sonnenblick,  1962].  OoT>eM 

CTpyKTyp  mhoahtob  H3Mepen  nyTeM  3JieKTpoHHO-MHKpocKonnAecKO- 
ro  CTepHOJiornnecKoro  nccjieAOBaHim.  9tot  MeTOA  no3BOjmeT  KOJinne- 
CTBenno  onemiTB  He  tojibko  o6i>gm  mhtoxohaphh  m  mho$h6phjiji,  ho 
TaKHte  o6T.eM  MeMbpaHHBix  CHCTeM  capKOJieMMBi  h  capKonjra3MaTine- 
cKoro  peTHKyjiyMa,  OTBeTCTBemiBix  sa  TpancnopT  Ca  +. 

nojiyneHHH  aAanTannn  jkiibotiibix  eJKeAneBiio  Ha  npoTHJKc- 
hhh  2  MecHneB  sacTaBJiHJrn  HJianaTB  b  TeAemie  naca  npn  TeMnepa- 
Type  boabi  32°  C.  B  Ta6jr.  2  npeACTaBJieiiBi  Aannwe  no  coKpaTHTejiB- 
HOH  $yiiKHMH  nanirjuiHpHBix  mbihia  KoiiTpojiBiibix  n  aAaimipoBaHTTBix 
K  IIJiaBailHTO  KpBIC.  H3  Ta6jl.  2  BHAnO,  ATO  MaKCHMaJIbHaH  CKOpOCTB 
II  aMHJiHTyAa  naoTOHinrecKoro  yKopoAemm  cepAeHHoii  mbiuiabi  y 
aAanTHpoBannBix  jkiibotiibix  babog  BBime,  new  b  KOHTpoJie.  ^octh- 
jKeiiHH  aAanTaAim  npn  9thx  BBicOKoaMnJiHTyAHBix  fibicTpbix  coKpa- 
meHiiHX  peajiH3yioTCH  BecBMa  ybeAHTejiBiio.  TaKoii  peayjiBTaT  xopo- 
nio  corJiacyeTCH  c  $aKTOM,  ato  b  npopecce  aAanTan;nii  k  (Jmsnnej- 
ckhm  Harpy3KaM  AOKa3ano  3HaAHTejiBHoe  yBejinneHne  AT®a3Hoii 
aKTHBHOCTH  MH03iiHa  aa  caeT  yBejiiiAemiH  coAep/Kaniin  b  rojiOBKax 
Miio3HHa  HociiTejien  9toii  aKTHBHOCTH  —  KopoTKOJKHBymnx  H-n;eneii. 


Pile.  3.  B.THHHHe  aAanTaAHH  k  cf)H3H>ie- 
riaiM  Mrpy3KaM  Ha  oTHomeHne  ckopocth 
paccjiaSaeHHH  k  aMn.uiTyAe  coKpamenua 
IIO.TOCOK  H3  naHHJIJIflpHOH  Mi>nnn;i>i  KpbIC 
I  —  KOHTpoJit;  II  —  aflanTamiH. 

IIo  OCH  aOcmicc  —  HacTOTa  CTHMyJiHHiifl 
u  i  mhh; 

no  ocii  opfliniaT  —  iihackc  paccaaOjicmin, 
ceK-1 


— 1 - 1 ! I _ l I 

20  60  /2ff 


Phc.  4.  BjiHHHiie  aAanTan,mi  k  (JtHSHHecKofi  Harpy3Ke  Ha 
cok  H3  nannjniflpHOH  Mtimpbi  Kpuc 


paCTHJKHMOCTB  HOJIO- 


1  kohtpojis;  II  —  asanTaAHH.  no  och  a6cqiicc  —  narpy3Ka  noKoa,  Mr/MM2' 
opfliraaT  —  yBeJiaraeHHe  ncxofliioft  ajhihm  mhuihbi,  % 


no  ocn 


Z;n  ^Mmie  aAanxaaHH  k  ^HainiecKOH  narpy3Ko  na  hhotPohhhh  8**eKT 
yBejiH'ieHHH  aacxoTbi  coKpaipenHH  hojiocok  hb  nanrajiapHoft  Mwmpw  Kpnc 

I—  KOHTpom,;  n-asanTamin.  no  och  a6cmicc  —  naCTOTa  conpamciratt  b  1  mhh-  no 
OCH  OpAHHaT  —  HHOTponHblft  3$$eKT,  %  ’ 


B  njiane  namero  H3JioHteHHH  cyiAecTBeiiHo,  ato  xaKoe  yBejmne- 
mie  ochobhbix  napaMexpoB  coKpaipeHiia,  oneBHAiio,  npeAnojiaraeT 
yBejimieime  KOJiHAecTBa  KajiBpHH,  BomeAiuero  b  capKonjia3My  h  Bsa- 
HMOAencTByioiAero  c  Mno(J)H6pHJiJiaMH.  9to  oananaeT,  ato  flJiHTeABHoe 
ycTOMAUBoe  $yHKmi0Hiip0Baime  b  peatHMe  6bictpbix  BBicoKoaMnjin- 
TyA'HHX  COKparpeHHH  MO3K0T  OCymeCTBJIHTBCH  TOJIBKO  npil  yCJIOBHH 
ii HTeHCHBHOH  paGoiBi  MexaHH3MOB,  OTBeTCTBeiiHBix  3a  yAajienne  KaJIB- 
Hiifl  n  ripon;ecc  paccjiabjieiniH. 

B  AaJiBneimmx  3KcnepiiMeiiTax  6bijih  nojiynenBi  AainiBie,  kotopbio 
CBiiAeTejiBCTByioT,  ato  nponecc  paccjiaOjieHiin  b  TpeunpoBaimoM 
cepAAe  aKTiiBHpoBaH.  Taii,  Bo-nepBBix,  ckodoctb  paccjiabjieiiHH  cep- 
AeAHOH  MBIHIAbl  TpeinipOBaHHBIX  JKHBOTHBIX  yBejiiiAeHa  B  60JIBIUGH 
Mepe,  AeM  aMnjniTyAa  coKpameHHH.  B  pe3yjiBTaxe  boshhkjio  yBejm- 
AeHiie  iiHAeKca  paccjiaojiemiH,  t.  e.  OTiionieHiie  CKopocTii  paccjra6jie- 
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bhA  k  aMnnHTy^e  coKpaiAeHHH  yBeAHHHjiocB.  KpiiBBie  Ha  pnc.  3 
noKa3biBaiOT,  hto  npn  caMOH  pa3JiHHHOH  nacTOTe  coKpameHHH  3to 
oxHomeHHe  b  Mtinme  cepAAa  TpeHnpoBaHHBix  jkhbothbix  Gbijio  yBe- 
jiHHeno  na  20—25%.  Bo-btopbix,  pacTHJKHMOCTB  hojiocok  cepAennon 
mbiihabi  TpenripoBaHHBix  jkhbothbix  yBejraneHa  no  cpaBiiemno  c 
KOHTpojieM.  Ha  pnc.  4  noKa3aHO,  hto  «jih  pacTHJKeHHH  nojiocoK  mho- 
KapAa  KOHTpOJIBHHX  JKHBOTHBIX  Iia  10%  HeoSxOflHMO  npiIMeHHTB  B 
1,5  pasa  Gojibihhh  rpy3,  neM  a^m  pacTHJKeHHH  cepAenHOH  mbiehabi 
TpennpOBaHHBIX  JKHBOTHBIX.  ripilHHHOH  nOBBIHieHHOH  paCTHJKHMOCTH, 
na  Ham  B3rjiHA,  HBJineTCH  6onee  nojinoe  yAaJiemie  KajiBAHH  H3  cap- 
KOMepoB  TpeHHpoBaHHoro  cepAAa  —  yMenBinemie  b  iihx  KOJinnecTBa 

OCTaTOHHBIX  KaJIBAHH-TpOnOHHIIOBBIX  KOMHJieKCOB  H  aKT0MH03HH0BBIX 

moctmkob,  coxpaiiHioEAHxcH  nocjie  3aBepmeHHH  paccjiaGjieHHH. 

yBejinnenne  moiahocth  KajiBAHeBoro  nacoca  capKonna3MaTHHe- 
CKoro  peraKyjia  no  jiornKe  aojijkho  cnoco6cTBOBaTB  ycitopennoMy  Ha- 
KoiiJieiinio  kbjibahh  b  AHCTepnax  capKonjia3MaTimecKoro  peTHKyjiy- 
Ma,  a  3to,  b  cboio  onepeAB,  MOJKeT  npiiBecTH  k  yBeJinnenmo 
nojioJKHTejiBHBix  HHOTponnBix  3$(|)eKT0B  na  cepAA©-  B  nOJIHOM  co- 
0TB6TCTBHH  C  3TIIM  KpHBBie  Ha  pHC.  5  nOKa3BIBaiOT,  HTO  nOJIOJKHTeJIB- 
hbih  HiioTponHBiii  3(|(|)eKT  bbicokoh  nacTOTbi  b  cepAenHoii  MBUHAG 
TpeHnpoBaHHBix  jkhbothlix  0Ka3aJicH  3HainiTejiBHO  6ojiBme,  HeM  B 
KOHTpOJie. 

3th  (|)aKTBi  Kan  6yATO  CBHAGTejiBCTByioT  06  yBejiiiHemiH  moiaho- 
CTH  MeMSpailHBIX  MexaHH3MOB  TpancnopTa  KaJIBAIIH  B  CepAGHHOH 
MBimpe  JKHBOTHBIX,  aAanTiipoBaHHBix  K  $II3IlHeCKIIM  Harpy3KaM, 
a  bch  coBOKynnocTB  npeACTaBJieniiBix  $ii3iiojiorHHecKiix  AaHHBix 
npiiBOAHT  k  mbicjih,  hto  H36npaTejiBHoe  yBejinnemie  moiahocth  sthx 
MeXaHH3MOB  MOJKeT  HTpaTB  BaJKHyiO  pOJIB  B  y Be JIIIHe HUH  $yHKAHO- 
najiBiiBix  B03MOHmocTeH  TpeiinpoBannoro  cepAAa. 

OneBHAHo,  hto  AHCKyccnoHHoe  yM03aKJii0HeHHe  cneAyeT  npoBe- 
Phtb  nyi'eM  npaMoro  H3MepeHHH  oG'BeMa  CTpyKTyp  capKOJieMMbi,  cap- 
Konjia3MaTHHecKoro  peTimynyMa,  a  TaKJKe  miitoxohaphh  ii  mho<|)h5- 
Phjiji  y  aAanTHpoBaHHBix  h  AeaflanTnP0BaHHMX  jkhbothbix.  3to  Gbijio 
CAejiaiio  AOKTopoM  T.  TycKii  b  paMKax  coBMecTHoro  uccJieAOBaHHH, 
BBinojiiiemioro  Hameii  jiaGopaTopneH  h  jiaSopaTopnen  Mop$OMeTpnn 
yiiiiBepcHTeTa  hm.  B.  TyinSojiBATa  b  Bepniine. 

Ochobiioii  pe3yjiBTaT  iiccjieAOBaniiH  cboahtch  k  AayM  nojiojKemi- 
HM.  Bo-irepBBix,  Macca  cepAAa  b  AeJioM,  a  TaKJKe  oG^en  miitoxoha¬ 
phh  h  mho$hGphjiji  b  pacneTe  na  eAHHHAy  MaccBi  MiionapAa  npn 
HCiioHBBOBaHiiBix  iiaMH  pejiumax  aAanTaAHH  AOCTOBepHO  ne  ii3Meim- 
jihcb.  OKasaJiHCB  yMeiiBHieiiHBiMH  jinmB  pasMepbi  KajKAoir  H3  mh- 
TOxoHApHH,  h,  ecTecTBenno,  KOJinnecTBO  Taitnx  Gonee  weJiKiix  miito- 
xohaphh  na  eAHininy  nnoipaAH  cpe3a  Bospocjio  na  30%,  a  noBepx- 
hoctb  MHTOXOHApnaJiBHBix  MeMGpaH  na  eAHHHAy  o6T>eMa  TKanen 
yBenHHHJiacB  na  28%.  Bo-btopbix,  oGa^m  h  noBepxnocTB  MeMGpan- 

ii bix  CTpyKTyp  capKOJieMMBi  n  capKonjia3MaTHHecKoro  peTimyjiyMa 
H3MeHHJIHCB  BeCBMa  CyiAGCTBeHHO. 

H3  TaGji.  3  cjieAyeT,  hto  y  jkhbothbix,  aAanTHpoBaHHBix  k  $n3H- 
hgckiim  Harpy3KaM,  noBepxnocTB  npoAOJiBHbix  KanajiBAeB  capitonjia3- 
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TaS.umta  3.  CooTHoraenne  CTpyKTyp  b  MiioKapAnajibnoii  kjicticc 
npn  AeaAanTaAirn  cepApa 


noKa3aTejib,  Ha  eaHHiiqy 
oOteMa  TKaHH 

KOHTPOJIB 

i 

njiaBaane 

p 

OSteii  MHTOxoHApnn 

0,314±0,011 

0,361±0,038 

KojirraecTBo  miitoxohaphh* 

0,670±0,041 

0,872±0,088 

<0,05 

1  lOBepXHOCTb  MHTOXOHAPH- 
njibHbix  BneniHiix  MeMSpan 

2,043±0,125 

2,616±0,055 

<0,01 

I  lOBepXHOCTb  npOAOJILHMX 
KaHajibAeB 

1,787±0,037 

2,636+0,362 

<0,05 

OGten  annapaxa  T o^bajkh 

0,00105+0,00016 

0,00296±0,0009 

<0,005 

npiiMciaime.  B  na>Knoli  rpynne  6hjio  Tpn  ikhbothhx;  npoaHajinanpoBano  no 
72  MHKpO<J)OTOrpa<J)HH. 


*  Ha  eniiHimy  naoinann  cpc3a. 


MaTHHecKoro  peTimyjiyMa  yBejinnena  na  50%.  OAHOBpeMeimo  b 
npopecce  aAanTaAnn  k  $H3iiHecKHM  narpy3KaM  noHTii  b  3  pasa  yBejin- 
HiiBaeTCH  o6T>eM  annapaTa  Tojibahth,  rAe  no  coBpe.MeiiHbiM  upeA- 
CTaBJieHnHM  npoiicxoAHT  npoAeccBi  (JopMupoBairan  kjigtohhbix  mgm6- 
paH,  n  b  HacTHocTii  MeMopan  capKonjia3MaTHHecKoro  peTHKynyMa. 
3tO  MO/KeT  CBIIAeTeJIBCTBOBaTB  O  3HaHHTeJIBHOH  aKTIIBaAHH  o6pa30- 
BamiH  MeMGpaHHBix  CTpyKTyp  mhoahtob  npn  aAanTaAnn  cepAA&  k 
(|)H3iiHecKnM  narpy3KaM. 

MeMGpanBi  npoAOJiBHbix  KanajiBAeB  capitonjiasMaTiiHecKoro  pera- 
KynyMa  n  capKOJieMMBi  no  npunHTOMy  b  HacToaipee  BpeMH  npeA- 
CTaBJieHIIK)  HBJIHIOTCH  MeCTOM  JIOKaJIH3aAHH  Ca-aKTIIBHpyeMOH  Mg- 
3aBiicHMon  AT(J>a3Bi  n  nrpaiOT  pemaiomyio  pojib  b  peajiH3aAnn 
paccjiaGjiennH  nyTeM  yAajiennH  KajiBAHH  H3  capKonjia3Mbi  n  mho<|)h6- 
piijui,  a  b  peajiH3aAHH  C0Kpam;eHnH  nyTeM  TpancnopTa  KajiBAHH  b 
nyHKTBi,  OTKyAa  on  bbixoaht  npn  B036y>KAeHHH.  TaKHM  o6pa30M. 
pe3yjiBTaTBi  3JieKTpoHHo-CTepnoJiorHHecKHx  n  $H3HOJiornHecKHx  hc- 
cjieAOBannii;  coBnaAaioT  n  agiot  ocnoBanne  AJiH  BBiBOAa,  hto  npeiiMy- 
m;ecTBeHHoe  yBejinnenne  MaccBi  h  moiahocth  MeMSpaHHBix  cncTeM 
TpaHcnopTa  KajiBAHH  nrpaeT  Banmyio  pojib  b  yBejiiiHenun  c^yHKAno- 
iiajiBHBix  B03MO?KiiocTeH  cepAAa  npn  aAanTaAHH  k  (|)H3HHecKHM  iia- 
rpy3KaM. 

OAeiiiiBan  sto  nojiojKemie,  iiaAO  iiMeTB  b  BHAy,  hto  npeiiMyiAecT- 
Beimoe  iiaKonjieniie  MeMGpamiBix  CTpyKTyp,  OTBGTCTBenHBix  3a  Tpaii- 
CnOpT  KajiBAHH,  HBJIHeTCH  JIIimB  OAIIHM  H3  npOHBJieilHH  npHHAHna 
irnGnpaTejiBiioro  yBejiUHenim  GnocHHTesa  h  HaKonjiennH  KnioneBbix 
CTpyKTyp,  na  kotopom  ocnoBaHa  aAanTaAHH  cepAAa.  B  HacTOHiAee 
BpeMH  Aona3ano,  hto  npn  aAanTaAHH  yMepeiraan  ninepTpo(|)HH  cepA- 
Aa  coneTaeTCH  c  yBejinneHiieM  aKTiiBiiocTii  aA6HHJiAHKjia3HOH  cucTe- 
mbi  ii  noBBimemieM  KOJinnecTBa  aApenepniHecKiix  bojioitoh  Ha  e ah¬ 
um  Ay  MaccBi  MHOKapAa.  B  pe3yjiBTaTe  aApenopeaKniBiiocTB  cepAAa  — 
B03MOJKHOCTB  cpoHHoii  MOOHjnmaAHH  ero  (|)ynKAHH  —  yBejiHHeHa. 
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OflHOBpeMeHHO  HaSjnopaeTca  yBejinnemie  KOJinnecTBa  H-peneii, 
HBJIHIOipHXCH  HOCHTeJIflMH  ATOa3H0Il  3KTHB HOCTH  B  TOJIOBKaX  MHO- 
3iina;  ATOasnaa  aimiBiiocTB  B03pacTaeT,  a  KaK  pe3yjiLraT  BospacTa- 
k)t  CKopocTB  ii  aMnjiHTypa  coKpameHHH  ceppenHon  MBimp&i.  yBejm- 
BHBaeTCH,  Kan  6bijio  noitasano,  MoipnocTb  capitorrjia3MaTiiHecitoro  pe- 
TiiKyjiyMa  n,  KaK  cjiepcTBne,  ckopoctb  h  rjiyGima  pnacTOJinHecitoro 
paccjia6jieiiiiH  cepppa. 

y CTaHOBJieHO,  hto  napajiJiejiBiio  c  OTMenemibiMH  cpBiiraMii  b  miio- 
Kappe  BoapacTaeT  KOJinnecTBO  KoponapHBix  itannjurHpoB,  yBejiHHiiBa- 
eTCH  KonpeiiTpapHH  Mnorjio6nna  ii  aimiBiiocTB  (JiepMeiiTOB,  otbctct- 
BemiBix  3a  TpancnopT  cy6cTpaTOB  k  miitoxohppiihm.  9to  noBtime- 
une  moiu;hocth  ciicTeMBi  3iieproo6ecneHeiniH  aaitonoMepno  BJieneT  3a 
co6oii  yBejinnenne  pe3ncTeHTiiocTH  cepppa  k  yTOMJieiimo  ii  rnnoit- 
ceMini. 

TaitiiM  o6pa30M,  b  npopecce  apanTapim  cepppa  opranii3M  upeT 
oxiiiopB  ,ne  no  nyTii  rjioSajiBiioro  pocTa  Mnoitappa,  a  no  6ojree  oito- 
HOMHOMy  nyTii  npeiTMyipccTBCimoro  iijiii  H36HpaTeJifcHoro  yBOJin'ie- 
HHH  MaCCBI  HJIH  MOipiIOCTII  KJIIOHeBbIX  CTpyKTyp,  JIHMIITHpyiOrpnX 

(Jymtpnio  cepppa.  Tanoe  u36uparejibHoe  yeejiunenue  mou^hoctu 
CTpynryp,  oreercreeHHbix  3a  ynpaejienue,  uohhuu  rpancnopr  u 
3Hepzoo6ecneueHue,  ne  nejinercH  opuzunajibHOU  oco^ennocrbw  cepd- 
ya.  9tot  npoyecc  3aK0U0MepH0  peajiu3yercR  eo  ecex  opzanax  (fiyuK- 
ipioHajibHbix  cucreM,  oreeTcreeuHbix  3a  dojizoepeMeHnyio  adanrayujo 
npu  deucreuu  na  opzami3M  cumux  pa3AUHHbix  fianropoe  eHeumeu 
cpedbi.  Hmqhho  3a  cner  srozo  (ftyndaMeurajibHozo ,  peajiu3yeMozo  na 
zenerunecKOM  ypoene  Mexauu3Ma  opzauu3M  e  npoyecce  npucnoco6- 
jiemia  k  onpyxcawiyeu  cpede  yeejiunueaer  (pyHKyuoHajibHyjo  moiu,- 
Hocrb  ceoux  cucreM  6e3  3nauurejibH0Z0  u3MeHenuR  ux  Maccu.  Uo 
cyu^ecrey,  dro  03Hanaer,  hto  coorHomenue  crpyKryp  RejinercR 
zjiaeHoii  enyrpeHHeu  xapanrepucTUKou  adanrupyjou^eucR  cucreMbi, 
npedonpedejiHtou^eu  ee  «i{ejieeou  napaMerp»  —  npedejihuo  docruoicu- 
Myw  padory. 

9to  Harne  nojioHtenne  n  pa3BiTBaeMan  T.  II.  TeopnieBBiM  [1970] 
KOHpenpiiH  0  cTpoeniin  TpaiiCKpniiTOHOB  bbtchiiix  jkhbothbix  npiiBe- 
jih  nac  k  rrpepnojiojKeHHio,  hto  ii3Menemie  cootiiohiohhh  KJieTOHHbix 
CTpyKTyp  npu  apanTapim,  nepeapanTapim  11  peapanTapnn  onpepe- 
TrneTcn  Ten,  hto  TpaiicTtpnnToiibi,  Kopnpyioipiie  itopoTitontiiByipne  n 
pjiHTeJiBHOJKHByni;ne  fierntn,  KOJiimecTBenHO  OTjnniaiorcH  ppyr  ot  ppy- 
ra  no  CTpoeimio  CBoero  peryjmTopHoro  OTpejia.  3to,  b  cboio  onepepb, 
npnBopuT  it  pa3JinTiHon  bkjiioh eimocTii  TpaiicKpimTOHOB,  itopiipyionpix 
KopoTito-  n  pjiHTejiBiiontHByipne  6ejiKii  npn  paBnoii  BejiiiHiine  PO 
n  saBiiciiMoro  ot  PO  $aitTopa-peryjiHTopa. 

Pasjinnne  BBipantaeTcn  b  tom,  hto  npn  paBHoii  BejiiiHime  PO  n 
$aKTopa-peryjiHTopa  BKJiiOHennocTB  TpaHCKpnnTOiiOB,  Kopnpyioipnx 
KopoTKontiiByrpne  6ejntn,  OojiBine,  neM  TpancitpnnTonoB,  Kopnpyio- 
ipnx  pjiiiTejiBiioHtHByipn e  fiejiKii.  B  cooTBeTCTBiin  c  Teopnen,  pa3Bii- 
Toii  }Ka6oitoM  n  Moho  pjih  renoMa  6aitTepna.TibH0H  KJieTKH,  3aBiicn- 
moctb  BKJiiOHeHHocTH  onepoHa  ot  KOHpeHTpapnn  MeTa6ojTHTa-pery- 
jmTopa  HMeeT  Blip  mohotohho  B03pacTaioipeH  $yHKpnn  c  nepernSoM 
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Phc.  6.  3(1bhciimoctt>  BKJiioBennocTii 
TpancKpnnTOHOB  reHeTHHecitoro  anna- 
paTa  b  KJieTKe  ot  narpy3KH  n  $aKTo- 
pa-peryjiHTopa 

Tk,  Td  —  TpaHCKpiinToira,  KOHnpyiomne 
KOPOTKO-  II  nJIHTeJIbHOHtllBymiie  SeJIKII. 
no  ocii  aGcioicc  —  P<I>-3aBHCHMHft  $an- 
Top-peryjiHTop; 

110  ocii  opnimaT  —  CTeneiiB  BKaioHemiocTii, 
OTH.  eR. 


11  hoc,  repyioipiiM  njiaTO  nacHipenun.  ITpir  ycjiOBiin,  hto  nnoe  CTpoe- 
mie  cucTeM&i  penpeccopoii  11  pepenpeccopoii  y  M.neKonnTaioipnx  b 
iipnupime  ne  MemieT  aTon  aanncnMocTn,  name  ocnoBnoe  npepnono- 
/MMine  MO/iteT  obitb  cxeMaTHnecKH  npepcTaBjieHO  kpiibbimh  na  pnc.  6, 
rpe  pano  conocTaBjiemie  aaBncnMOCTH  BKJiiOHennocTn  TpancitpnnTO- 
iiob,  Kopnpyioipnx  itopoTito-  11  pjinTejiBHOHtnByipne  (5ejiKH,  ot  koh- 
peHTpapnn  (JiaKTopa-pery.TnTopa. 

KpiiBBie  noita3BiBaioT,  hto  b  HopMajiBHBix  ycjiOBimx,  itorpa  na- 
rpyana  Ha  opraH,  BejiHHHHa  PO  n,  itaK  cjiepcTBiie,  KOJinnecTBO  $aK- 
Topa-peryjiHTopa  HeBejirntn,  BKjnoHennocTB  TpancKpnnTona,  Kopnpyio- 
ipero  itopoTKO/KHByipHe  6ejmn,  OonBme,  neM  TpancKpnnTona, 
Kopiipyiom;ero  pjinTejiBHOHtiiByipiie  Oe.Trtn.  Tlpn  yBejinnennH  narpy3- 
kii  b  (p n 3nojiorHHecKHx  npepejiax,  t.  e.  npn  apanTaqtin,  kojiiihcctbo 
cpaKi  opa-peryjiHTopa  n  pa3JiHHne  bo  BKJiiOHennocTn  o6onx  Tpan- 
CKpiinTonoB  ^BoapacTaioT.  IXpn  iipe3MepHOM  yBejinneHiin  narpy3Kn, 
t.  e.  npn  KrC,  KOJinnecTBO  PO-aaBiiciiMoro  $aKTopa-peryjiHTopa 
B03pacTaeT  erpe  SojiBme  11  nepecTaeT  jiiiMiiTiipoBaTB  BKJiiOHeimocTB 
3Tiix  TpaHcitpiinTonoB.  IIpn  3tom  BKJiiOHennocTB  Bcex  TpancKpnnTO- 
iiob  npnojinjKaeTCH  k  MaKCiiMajiBHon,  a  pa3JiHHiie  bo  BKJiioHennocTH 
TpancKpnnTOHOB,  itopiipyiomiix  KopoTito-  n  pniiTejiBHontiiByipHe  6eji- 
KII,  OKa3BIBaeTCH  MHHHMaJILHLIM.  Ilpn  3HaHIITeJIBH0M  CHHHteHHH 
narpysKH  n  PO,  t.  e.  npn  rnnoKHneann  11  peapanTapun  cepppa,  kojih- 
hgctbo  cffaKTopa-peryjiHTopa  cyipecTBeHiio  yMeiiLmeno  —  BitjnoHen- 
nocTB  Bcex  TpancKpnnTOHOB  n  pa3JinHiie  BK.TnoHeiiHOCTH  TpancKpnn- 
ioiiob,  Kopnpyioipnx  itopoTito-  n  pjiHTejrLHOHtnByupie  6ejiitn,  Tannte 
CHIIHteHO  PO  MIIHIIMyMa. 

B  cBeTe  pocTaTOHiio  o6ocnoBaHHoro  MOJieKyjinpuon  6nojiorneH 
nojio?Keiina,  hto  BKJiiOHeiiHOCTB  itajitporo  TpancKpnnTona  nepes  Me- 
xaHii.iM  TpaHCKpnnpnn  n  TpaHCJinpiin  npeponpepeimeT  copep?itaHne 
b  KJieTite  itopiipyeMoro  TpaiicitpimTOHOM  6ejnta,  itpnB&ie  ypoBjieTBo- 
piiTejiLiio  o6t>hciihiot  H3MeneHne  cooTiiomeHiiii  Mentpy  itopoTito-  n 
p.  rin  ejiBHO/KiiByipiiMii  CTpyKTypaMii  b  npopecce  apanTapnn  —  pea- 
panTapHH  cepppa. 

AencTBiiTejiLiio,  b  cootb6tctbhh  c  3toh  rnnoTe3on  naSjnopaeMoe 
npn  apanTapim  yBejinnemie  BKJiioHeiiHOCTii  Bcex  TpaiiCKpnnTonoB 
(npn  yBeJiinieHnn  pa3JiHHiin  BKJHOHeimocTn  TpancKpnnTOHOB,  Ko.pn- 
pyioipiix  itopoTito-  h  pjrHTejiBno?KHByipHe  SejiKii)  pojUKHO  npimecTH 
it  HeitOTopoMy  yBejiiiHennio  MaccBi  Bcero  cepppa  n  yBejinneHnio  ot- 
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HoniGHHH  MaccH  KopoTKOJKHByipHX  CTpyKTyp  k  panTenbHoaraByipnM 
no  cpaBHemno  c  hopmoh;  iiMeimo  xanoe  nonoJKePne  peaabHO  cy- 
ipecTByeT  b  apanrapoBaHHOM  cepppe. 

MaKCHMajiBHan  BKJiToneniiocTL  Bcex  TpaHCKpnnTOHOB  n  yMenbme- 
Hne  paajraniin  BKjnoneHHOCTn  TpancKpimTonoB,  Kopnpyioipnx  KopoT- 
ko-  h  paiiTeabnoHniByipiie  6ejiKH,  npn  nepeapanTapim  (KTC)  poa>K- 
iim  npiiBOflHTi,  k  6ojn>moMy  yBejiimemiTO  Maccbi  cepppa  n  sHawreab- 
noMy  yMentmeHiiio  OTHoinenna  Maccw  KopoTKOHfHByipnx  CTpyKTyp 
k  fljTHTejibiiojKHBymiiM;  TaKoe  noaojKemie  peajiLno  cyipecTByeT  npn 
Krc.  HaKOHep,  yMeiibinenne  bkhiohghhoctii  Bcex  TpancKpimTonoB 
h  cnHJKeHne  pa3HHiina  BRJiioneiiTiocTii  TpancKpimTonoB,  Kopiipyioipnx 
KopoTKO-  n  pjiHTejibHOKHByipne  6ejiKH,  npn  peapanTapim  ponanio 
npnBecTH  k  yMOiibmeimio  Maccbi  cepppa  n  yMenbineniiio  cooTiiome- 
HHH  KopoTKO-  h  panTeabHOJKHByipnx  CTpyKTyp  b  MHOKappe,  bto 
peajibiio  cyipecTByeT  npn  peapanTapmi,  BbisBamion  rimoKimeaiien. 

TaKHM  o6paaoM,  paaBiiBaeMaa  nmoTe3a  o  KJiiO'ieBOM  3BGHe  poaro- 
BpcMGHHOH  apanxapnn  coctoht  b  tom,  mto  HarpyaKa  aepe3  P<I>  n 

BTiyTpHKJIGTOBHblH  MGXaHHSM  peryaapiIII  OnpOPG-TIHGT!  BO-nGpBbIX, 
o6ipyio  aKTiiBHOCTb  reiiGTimccKoro  annapaTa  kjigtkh  h  tgm  caMHM 
OKOpOCTb  CHHTG3a  6gJIKB  II  MaCCy  KJIGTOK;  BO-BTOpbIX,  COOTHOinGHHG 
BKJIIOKGHHOCTH  TpaHCKpnnTOHOB,  KOpiipyiOipilX  KOpOTKO-  II  pjinTGJII.HO- 
jKHByipiie  6gjikh,  ii  tgm  caMbiM  cooTiiomGimG  CTpyKTyp  b  kjigtkbx, 
opranax  n  cncTeMax. 

BTa  TpeSyroipaa  npoBepKii  nmoTGsa  noppa3yMGBaGT,  bto  Mexa- 
HII3M,  CBHSblBaiOipiIH  ypOBGHb  (JyHKpHH  II  aKTiiBHOCTb  rGHGTHBGCKOrO 

annapaTa,  onepnpyeT  TaniiM  oSpasoM,  uto  b  otbgt  Ha  yBeanneHne 
(JjyHKpnn  b  HaiiSoabinen  CTGnGHii  B03pacTaGT  CKopoCTb  TpancKpnbir- 
pOBamm  rGIIOB,  KOpupyiOipiIX  KOpOTKOJKUByipiie  6eaKII-$epMeHTbI  n 
MGMSpailHblG  6GJIKH,  KOTOpbIG  H  HBaHfOTCH  KJHOBGBblMII,  JIIIMHTIipyiO- 
ipiIMH  (J)yTIKpiIIO  6GJmaMII  KJIGTKH. 

OflHII  II 3  B03M0>KHbIX  nyTGH  npOBGpKII  mnOTG3bI  COCTOHT  B  TOM, 
TiTo6bi  conocTaBHTb  pnnaMHKy  apanTapnoHHoro  naKonaeHiia  pasaiiu- 
HblX  H303HM0B  OnpGPGJIGHHOrO  $GpMGHTa,  OpiIH  113  KOTOpbIX  HBJIHGT- 
CH  MGHGG  CTa6lIJIbHbIM  H  BMGCTG  C  TGM  (fjyHKpiTOHaJIbnO  (loJIGG 

$GKTiiBiibTM  b  ycJioBHHx  Harpysini.  IlocKO.TibKy  cy6'bepHnnpbi,  o6pa- 
3yiOipH6  pa3JIHHHbIG  H303HMBI  ^GpMGHTa,  ofiblHHO  KOpnpyiOTCH 
P a 3 JTIT'I HbT Mil  TGHaMH,  npGHMyipGCTBGnilOG  HaKOnJIGlIIIG  TaKOTO  KOpOT- 
KOJKHByrpGro  (fiyiTKpnonaabno  aKTHBHoro  H303HMa  hbiuiocb  6w  cy- 
ipGCTBeunbiM  apryMCiiTOM  b  no.TiT,3y  pa3BHBacMon  npen. 

OpHHM  H3  C^GpMGHTOB,  KOTOpbTII  MOJKGT  6bITb  IICn0JIb30BaH  B  Ta- 
Koro  popa  HCCJiGpoBannii,  hbjihctch  KOK  Mbimeunbix  kjigtok,  koto- 
pan  npcpcTaBJiHGT  co6on  Hm3nenno  Baamyio  $epMenTiiyio  ciicTGMy, 
OTBGTCTBGHHyio  3a  TpaHcnopT  6oraTbix  DHcpniGH  $oc$aTnbix  rpynn 
OT  MHTOXOHPPHH  K  MHO$n6pHJIJiaM.  AKTiiBHOCTb  KOK  pG3KO  yBGJIH- 

niiBaGTcn  npn  rnnGp(|)yHKpHH  ceppeunou  [Baabix,  1966]  n  ckgpgthoii 
Mbimp  [Perry,  1971].  9to  yBeairieHiie  aKTnBHOCTii  3aKOHOMGpHO  npe- 
pynpGJKpaGTcn  bbgpghhgm  nypoMiipHHa  n,  caepOBaTeabHO,  hbjihgtch 
pesyjibTaxoM  yBeanpemia  nonyjiHnnn  cfiepMenTa  gto  nsbiipaTeabHO- 
ro  HaKonPGPPP  b  npopccce  apanxapHP  k  narpy3Ke. 
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B  HiiiBOTHbix  TKaHHX  npepcxaBJiGiia  xpeMp  H303HMaMn: 

MM,  cocTompiiM  113  pByx  nojiunGHTiipHbix  penen  Tiina  M  (MbiinGn- 
iibiii  Tim) ;  BB,  cocTompiiM  n3  pByx  pcncn  Tima  B,  xapaKTopnbiM  pjia 
OMopnoHajibUbix  TKaHGii  ii  M03ra;  MB,  cocTompuM  nx  pByx  pa3Hbix 
cyS'bGpiiHiip  ii  npiicyipiiM  .TOJibKO  Mnonappy  [Ogunro,  IIoaisG,  1977]. 
llpn  3tom  BB-n303iiM,  BO-iicpBbix,  cimTG3HpyeTCH  6bicxpGe  [Perry, 
1971]  n,  no-BiipiiMOMy,  iiMeex  Meiibinyio  npopojmiiiTejibHocTb  hoi3hii, 
1igm  MM-H303HM  [Roberts  et  al.,  1975],  a,  bo-btopbix,  objiapap 
CojibiunM  cpopcTBOM  k  KO  ii  [Dawson,  1970;  Szas,  Graber, 

1978],  MO^eT  bojiee  3^)(J)gkthbho  4)yHKpnoiinpoBaTb  b  ycjioBnax  ne- 
perpy3Kn  cepppa,  Korpa  copep>Kaniie  Goraxbix  snepmeii  coepHiiennii 
b  MnoKappe  CHiiHseno  [MeepcoH,  Bhjibix,  I960].  Ha  ocnoBe  sthx  pan- 
nbix  Mbi  BMecTe  c  M.  II.  Hbiih  n3yniuin  piinaMHKy  aKTiiBHocrn  n 
u303iiMHoro  cneitTpa  KpeaTHHKiina3bi  Miionappa  b  npopecce  apanTa- 
Phh  cepppa  k  nenpepbiBHoii  narpy3Ke,  t.  e.  npn  KrG,  Bbi3BaHHoii 
CTa6njibnbiM  cyJKenneM  aopxbi. 

Tanoro  popa  npopeccbi  KOMneHcaxopHon  rimep^ynKpnn  opranoB 
npn  HeoSpaTiiMOM  yBejinneHnu  napaioipen  Ha  hhx  narpy3Kn  nnTepec- 
hm  TeM,  hto  b  xope  nx  pa3BUTnn  b  6mctpom  TeMne  CMeHmoT  ppyr 
ppyra  Te  Tpn  cocToanna,  KOTopwe  MoryT  CTapnoHapno  cyipecTBO- 
BaTb  b  opraHax,  a  hmghho:  naaaabHaa  CTapna,  pjia  itoxopon  xapan- 
Tepno  npenMyipecTBeHHoe  HaKonjiemie  iunoaeBbix  CTpyKTyp,  jihmhth- 
pyioipiix  c[)yHKpHio  kjigtkh;  CTapna,  Korpa  cooTnomenne  CTpyKTyp 
B03BparpaeTca  k  hcxophoh  HopMe;  HaKOHep,  moroBaa  CTapna  nepe- 
apanTapnn,  Korpa  CTaSnJibHbie  CTpyKTypbi  npeobaapaiOT  Hap  $epMeHT- 
HblMH  n  MeMSpaHHbIMH  CTpyKTypaMH,  JIHMHTHpyiOipHMH  (|)yHKpHIO 
KJieTKn.  9to  03naaaeT,  hto,  ii3Mepaa  aKTHBnocTb  KOK  n  cooTHome- 
nne  ii303hmob  3Toro  ^epMeHTa  b  xope  KOMneHcaTopHon  rnnep(|)yHK- 
pnn  oprana,  mbi  pencTBiiTejibHo  mojkgm  opeHHTb  cnpaBepanBOCTb 
npepcTaBaeroia  o  poaii  cooTHomenna  aKTHBHOCTH  KopoTKO-  n  pan- 
TeabHOJKiiByrpnx  SejiKOB  b  Mexann3Me  apanTapnn. 

OnbiTbi  6bijiii  nocxaBaeHbi  Ha  6eabix  Kpbicax-caMpax.  HcnoJib30- 
Baan  pBe  rpynnbi  h^hbothbix:  MOJiopbie  Kpbicbi,  b  BospacTe  3 — 4  Me- 
capeB,  BecoM  180—200  r;  Kpbicbi  b  B03pacTe  9 — 10  MecapeB  BecoM 
OKoao  400  r.  KrG  co3paBaan  nyTeM  KoapKTapnn  6piomHOH  aopTbi  no 
paHee  onncannoH  MeTopniie  [Koran,  1961].  TKhbothbig  c  KFC  6bian 
npepcTaBaenbi  pByMa  rpymiaMH:  I  —  pannaa  exapna  rnnepiliyiiK- 
pnn  —  aepe3  1,  2,  3,  5,  7  h  9  cyxon  nocae  co3panna  KoapKxapiiH 
aopTbi;  II  —  n03pnaa  CTapna  nmep(|)yHKpHH  (6—7  MecapeB  nocae 
KoapKTapnn  .aopTbi) .  B  KanecxBe  KonTpoaa  k  stiim  rpynnaM  cayyiman 
Kpbicbi  cooTBeTCTByioipero  B03pacTa  h  Beca. 

J(aa  pa3peaenna  h303iimob  KOK  nenoabsonaan  c  iieKOTopwMH 
Mopn^iiKapHaMH  hobbih  MeTop,  npepaoJKemibiH  Orynpo  [Ogunro, 
Hearse,  1977]. 

TeaeM  flJia  3aeKTpo(])ope3a  cayauraa  arapo3a  —  1,2%-ntiii  pacTBop,  npiiro- 
TOBaeHHbin  na  MeanHaa-BeponaaoBOM  6y(])epe  pH  8,6,  copepjKarn,eM  5  mM  3HTA. 
CTOKaannyio  naacTnnity  pa3MepoM  .8X8  cm  paBHOMepHO  3aaHBaan  10  Ma  pacT- 
Bopa  arapo3n  h  b  jKeaoOKii  MiiKporanpapeM  no  10  MKa  HaHOcnan  TKaHeBbie 
BKCTpaKTBi.  3KCTpaKTbi  ceppeanofi  Mbiinpbr  npepBapirreabHO  pa3Boanan  b  3— 
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4  pasa  pacTBopoM  0,25  M  caxaposbi.  3jreKTpo$ope3  npoBOAHjiri  a  anriapaTe 
(JrapMH  niciiAoira  (AHrjiHii)  c  oxAajKAaioinencn  hjiiitoh  npn  120  B  n  25—30  mA 
na  rejib  b  xeneHne  55  mhh  npn  12°  C. 

Pa3^;ejienHe  H303HM0B  KOK  ocnoBaHo  na  pa3Jinqn>ix  b  Bennnnne  hx  3apn- 
ga.  BB-H303HM  —  nanOojiee  Gbicrpo  ABnraiomaHCH  $panu;iiH,  MiirpnpyeT  b  o6- 
.aacTb  anbCyMiraa.  Tim  MM  —  MegneHHO  ABHraioipaacH  (^paKniin,  MiirpnpyeT 
k  KaTOfly  b  oSJiacTb  Y-rjio6yjniHa;  npii  menonnoM  pH  ocTaeTcn  na  cxapTe.  TiiS- 
pHAHHii  MB-H303HM  nepcMemaeTcn  k  aHogy  h  aaHHMaeT  npoMentyTonnyio  no- 
3im|nio  Meatfly  TimaMii  MM  ii  BB;  jioKajm30BaH  bCjiiish  a2-rjio6yjiHHa  [Goto, 
1974]. 

nocjic  npoBe;i,eimH  3JieKTpo$ope3a  mbi  noKpuBaJiH  3H3iimiihii  rejir.  cyCcT- 
paTHHM.  HHityGapnio  npoBOgHjin  npn  37°  C  b  Tenenne  naca.  3a  otot  nepnofl 
cyScrpaT  AH$$ynAHpyeT  b  rejib,  ii  b  peayjibxaie  (JepMeHTaTHBHbix  npeBpame- 
miii  HAfl-O  BoccTaHaBJiiiBaeTca  b  HA^O-H,  KOTopbiii  ^JiyopecpnpycT  b  yjibT- 
pac[)HOJieTOBOM  CBOTe  npn  350  hm.  CneflOBaTcnbuo,  b  MecTax  jioKajiii3an;nH  H30- 
3hmob  KOK  b  yjibTpa$HOJieTOBOM  cneTe  mojkho  yBHgeTb  CBeTAmnecfl  naina 
HA/JO-H.  Ajih  Toro  atoGh  5biTb  yBepeimwM  b  tom,  ato  axa  (})JiyopecneHn,im 
cnen;m|)iiMHa  ii  ire  oCycnoBJicna  cnynaiinbiMH  npHMecHMH,  naMH  Gbijih  nocTaB- 
Jieiibi  KOHTpojibHbie  onHTbi.  B  hex  cyGcTpaTHbiii  rejib  coflepatan  bcio  onucan- 
nyio  Bbime  peaitpHOHHyio  CMecb,  ho  6mji  jnirnen  KO.  B  axnx  cnynanx  c^jiyopec- 
A6hh;hh  He  naGniOflanocb. 

0  cooTHomeHHii  h303hmob  b  ccpACHHoii  MHmue  mbi  cyAnjin  no  niiTencnB- 
hocth  (J)jxy op e cii,eH u,mi  nojiyneHHbix  hutch.  Jlna  ototo  <$jiyopecpHpyiomHe  o5- 
JiacTii  rejin  Bbipo3anH,  3ajiriBanii  3  mji  0,100  M  Tpnc-HCl  pH  7,0,  BCTpnxnBa.iH 
b  TeneHiie  10  mhh  ii  AeHTpnfpyrnpoBajiH  npn  HH3KOH  cnopocTH.  OpameHTbi 
renn  oiSpacbiBajm,  a  ajnoiipoBanHbiH  TpncoM  HA^O-H  H3Mepnjm  na  <f)Jiyo- 
pimeTpe  npn  B036yatfleHira  npu  350  hm  ii  3mhcchh  npn  450  hm.  He^Jiyopecpm 
pyiomne  oGnacTii  renn  Gliaii  HOABeprayTbi  TaKoii  ate  oGpaGoTKe  n  nx  3HaneHHn 
BbiniiTajiii  H3  nonynemibix  H3MepeHHH. 

ToTajibiiyio  aKTiiBHocTb  KOK  onpefleJiHJm  b  roMorenaTe,  ncnojib3yn  toto- 
bhh  aKTiiBiipoBaiiHbiH  naGop  Calbiochem  CPK  reagent,  u  Bbipaatann  b  ME 
na  100  Mr  cbipoH  Maccbi  TKanii  n  Ha  Bee  cepflne. 

PesyABTaTLi  onpepefleHnn  cyMMapnoH  aKTHBUOCTii  KOK  b  tomo- 
renaTax  cepppa  npepcxaBAGHbi  b  TaGfl.  4  h  na  piic.  7.  Aktiibiioctk 
KOK  b  MiioKappe  kohtpoalhbix  /Kiibothlix  cocTaBjmeT  1100  ME  Ha 
1  r  cbipoii  Maccbi  h  nospacTaeT  y>ite  na  2-e  cyTKH  nocge  nanajia 
KFC.  MaKciiMaAbHoe  yBeAiiAenne  aimiBiiocTii  KOK  pa3BiiBaeTcn  na 
3— 5-e  cyTKii  nocjie  HanaAa  KFC  h  pocTiiraeT  50—40%  Ha  epimiipy 
Maccbi  oprana.  ToTajiLHaw  aKTiiBHocTB  KOK,  paccniiTaHHan  Ha  Bee 
cepppe,  iioBbimacTCH  b  stot  nepnop  Ha  63—42%. 

B  paALHeHIHCM  aKTIIBHOCTB  KOK  Ha  epiIHHpy  Maccbi  CIIIUKaGTCH 
AO  IIOpMLI,  a  Ha  BCG  CGPAKG  —  OCTaGTCH  IIGanaHIITGALHO  yBGJIHMGHHOH 

chi;g  na  9-g  cyiKH  KrC;  HGpGB  6  mgchd;gb  nocAG  nanajia  KrC  aKTHB- 
hoctl  KOK  b  pacHGTG  Ha  GAHHiiyy  Maccbi  MiionapAa  no  cpaBHGHHio  c 
JKHBOTHBIMH  TOrO  H?G  B03paCTa  CHII?KaGTCH  Ha  15%,  a  B  paCHGTG  Ha 
bcg  nmGpTpo(J)iipoBanno6  CGpAKe  yBGAiiHGHO  Ha  25%. 

9ji6KTpo(|)opcrpaMMa  h303hmob  KOK  Ha  arapo36  npGACTaBAGHa  Ha 
pric.  8.  IJs  3Toro  piicyHKa  bhaho,  hto  b  MHOKapAe  kohtpOvAbhbix  kpbic 
coAepntaTCH  Tpn  H303iiMa  KOK  (MM,  MB  h  BB).  B  cootbgtctbiih  c 
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TaSjiHpa  4.  Aktiibhocti.  KOK  h  cootHomeHiie  ee  h303hmob  b  cepApe  Kpwcbi 


Tpynna  whbothux 

Macca 
cepflpa,  r 

CyMMapHan  aKTiiBHocTb 
KOK 

CooTiiomeHiie  , 

H303IIM0B,  % 

ME/r  cupofi 
niaccw 

RIE/cepau,e 

MM 

MB 

13 II 

I  rpymia 

(nospacT  3- 

4  MecHH,a) 

I-lOHTpOAb 

650±15 

1100±80 

715±50 

65 

30 

5 

KPC,  1  cyTKH 

670±20 

1170±80 

784±45  N 

65 

31 

4 

KPC,  2  cyTOK 

710±30 

1320±90* 

937±50  * 

64 

31 

5 

KTC,  3  cyTOK 

750±20 

1560±90  * 

1170±60  * 

45 

40 

15 

KPC,  5  cyTOK 

800±30  * 

1276±80 

1020±G1  * 

50 

38 

12 

KPC,  7  cyTOK 

840±32  * 

1155±65  * 

970±49  * 

62 

31 

7 

KPC,  9  cyTOK 

830±25  * 

1100±70 

913±52 

65 

31 

4 

II  rpynna 

(B03pacT  9-10  MecHpeB) 

I\OHTpOAb 

1300±30 

•1020±80 

1326±90 

65 

31 

4 

KrC,  G  MecnpeB 

1900±50  * 

870±60 

1672±100 

62 

31 

7 

*  p<0,0l;  <0,05. 

P03yjIBTaTOM  (JlAyopHMGTpiIHGCKOrO  aHajIH3a  aKTIIBHOCTB  MM-,  MB-  II 
BB-H303HMOB  COCTaBAHGT  65—  66,  30 — 31  H  4  —  5%.  CyiAGCTBGHIIO, 
TITO  (^JTJ'OpGCpGHItHH  Ha  3H3HM0rpaMMax  B  MGCTaX  AOKaAII3aU,HH  (|)Gp- 
MeHxa  o6ycjxoBAGHa  pGAyKii,HGH  HA^-O,  Tan  Kan  b  upoSax,  rAe  ot- 
cyTCTBOBaA  KO,  c^AyopBCAGHitiiii  ne  Ha6;ii0AaA0CB.  O  KOAH'iecTBe 
<|)epMeHTa  cyAHT  no  ero  aKTiiBiiocTii,  CAeAOBaTejiBHo,  Montno  cmiTaTL, 
HTO  HOAyHGHHBie  HBMH  AaHHBie  OTpaHtaiOT  KOAHHeCTBeHIIOe  COOTIIO- 
Hieiiiie  h303iimob  b  ooiiteii  nonyAfln,iin  6eAKOB  KOK. 

BjieKTpofJmpeTHHecKoe  pa3Aejieime  3KCTpaKTOB  cepAeniiOH  mbiiu- 
Kbi,  BBinoAHHiorAen  rnnepc^yiiKumo,  Gbiao  npoBeAeHO  Hepe3  1,  2,  3, 
5,  7  ii  9  cyTOK  nocAe  nanaAa  KTC.  OGnapy^Keno,  ato  aepe3  1  h  2 
cyxoK  nocAe  HanaAa  rmiep(])yiiKn,Hii  noiiyAHniiH  KpeaxmiKiiiiasiibix 
oeAKOB  b  MHOKapAe  He  npexepiieBaex  biiahmbix  H3MeHGHHH.  Oahako 
Ha  3— 5-e  cyxim  b  ocyipecxBAHioiAeM  rnnepc()yHKn,Hio  cepApe  naGAio- 
AaexcH  3iiaAiixeABnaH  xpaHc^opMapiin  hsoshmhoxo  cneKTpa.  Aktmb- 
nocxB  BB-ii303HMa  pe3Ko  B03pacxaex,  aKxiiBiiocxB  niGpiiAHoro 
MB-ii303iiMa  yBeAHAHBacxcH,  a  akahbhoctb  MM-ii303HMa  CHiiJKaexcu. 
KpiiBan  ii3MeneHHH  aKxiiBHocxii  BB-H3o4)opMenxa  npeACTaBAeiia  Ha 
piic.  9.  Il3  axoro  pneynna  bhaho,  ato,  ecAH  b  nopivie  aKTHBiiocxB 
BB-ii303iiMa  KOAeGnexcn  b  npeAeAax  4—5%,  xo  Ha  3-ii  cyTKH  nocAe 
HanaAa  nmep({)yHKii,iiH  cepAna  aimiBiiocTB  BB-H308HMa  b  MHOKapAe 
Aocxnraex  15%.  Ha  5-e  cyTKii  nocAe  KoapiiTapim  aopTBi  aimiBHocTB 
otoxo  ii303HMa  paBimeTCH  12%.  Ha  7-e  cyxrai  nocAe  coaAanHH  m- 
nep(|)yiIKlIiHH  aKTIIBHOCTB  BB-H303HMa  CHH?KaeTCH  II  COCTaBAHCT  7%, 
a  Aepe3  9  cyTOK  rHnepTpo(J)iiH  OHa  He  OTAHAaexcH  ox  koiitpoah. 

Hepe3  6  MecnpeB  nocAe  Hanajia  runep^yHKpHH  cyMMapnan  aK- 
tiibhoctb  KOK  b  pacneTe  na  eAHHiipy  MaccBi  cepppa  OKa3aAacB 

CHIIJKGHHOH  nopoGnO  TOMy,  ItaK  3TO  npOHCXOAHT  C  APyrHMII  KAIOneBBI- 
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Phc.  7.  BjrHKnne  KrC  na  cyMMapnyio  aKTHRHocTt  KOK  h  oTHOCHTeJibnyio  an- 
THBHOCTb  BB-H308HMa  B  MHOKappe 

1  npnpOCT  CyMMapHOft  aKTHBHOCTH  KOK;  2  —  aKTIIBHOCTh  BB-H308HMa,  %  (OT  CyM- 
Mapnofi  aKTHBHOCTH  KOK).  no  ocii  aScpticc —  BpeMH  ot  HanaJia  KrG,  cyTKH;  no  och 
OpflHHUT  —  H8MeHeHHH,  % 

Phc.  8.  PacnpopejieHne  H303Hmob  KOK  na  arapo3e  (1,2% -nun  pacTBop)  npn 

pH  8,6 

i  KOHTpojibiioe  cepnae;  2  —  cepnqe  aepe3  3  cyTOK  nocne  Havana  KrG;  3  —  most. 
9itCTpaKTbi  TKaneii  npnroTOBJieiibi  na  0,25  M  pacTBope  caxapo3bi  c  MepKanT03TaHOJio.M 
npn  20  000  g  b  TeaeHiie  20  mhh  npn  3°  G  ii  noflBeprHyTH  3JieKTpo$opeTiiHecKo.My  ana- 
JiH3y 


mh  (JepMeHTaMH  cepppa  npn  nepeapanTapnn  h  Sojibihoh,  pjiHTePbHO 
cyipecTByioipeH  rnnepTpo^HH  cepppa. 

TaKHM  o6pa30M,  nine  aKTHBHocTn  BB-n303HMa  pa3BHBaeTCH  na 
3— 5-e  cyTKH  KrC  n  coBnapaeT  no  BpeMeHH  c  hhkom  oSipeH  aKTHB- 
hoctii  KOK.  Hs  Ta6ji.  4  ii  kphbmx  puc.  9  cjiepyeT,  hto  aKTHBHocTb 
reiepoflHMepa  MB  b  3to  BpeMH  Tannee  y  BejiHHHB aeTCH  n  pocraraeT 
39—40%,  a  aKTiiBHOCTb  MM-H303HMa,  HanpoTHB,  cmiHtaeTCH  po  45%, 
t.  e.  coc'raBjmeT  MeHbine,  hgm  nojiOBiray  ot  cyMMapHon  aKTHBHOCTH 
KOK.  ITpii  pajibneinneM  pa3BHTHH  KTC  H3MeHeHnn  H303HMiioro 
cneKTpa  KOK  nocTenenno  HnBejnipyioTCH  n  k  9-m  cyTKaM  npiidjin- 

/KaiOTCH  K  KOHTpOJIbHOMy  ypOBHIO. 

PjtaBHbrn  peayjibTaT  3KcnepHMeHra  coctoht  b  tom,  hto  b  aBapun- 
hoh  cTapnn  KFC  o^HOBpeMeHno  c  yBejiiinenneM  oSipeii  aKTHBHOCTH 
KOK  nponcxopHT  cyipecTBeHHoe  H3MeneHHe  ee  H303HMHoro  cneKTpa 
B  CTOpOHy  yBGJIHneHHH  BB-H303HMa  H  yMeHbHieHHH  MM-H303HMa. 

JJjih  noHHMaHHH  3Toro  $aKTa  pejiecoo6pa3Ho  paccMOTpeTb  Tpii 
Bonpoca:  b  KaKHx  KJieTKax  cepppa  peajiH3yiOTCH  ycTaiiOBjieiiHbie  H3- 
MeneHHH  B  CHCTGM6  KOK,  KaKOB  BCpOHTHblH  MeX3HH3M  piinaMHKH 
aKTHBHOCTH  H  H3MeneHHH  H303HMHOTO  CHOKTpa  KOK,  KaKOBO  6HO- 
JioriniecKoe  ananeHne  3Toro  HBJiemiH? 

B  npHHpnne  cpBHrn  aKTHBHOCTH  KOK  h  ee  H303HMHoro  cneKTpa 
MoryT  peajiH30BaTbcn  nan  b  MbimenHbix  KJieTKax  cepppa,  Taie  h  b 
$ii6po6jiacTax  ero  MeJKyTOHHOH  coepHnirrejibnoH  TKaHH,  rpe  TaivHte 
HMeeTCH  BB-H303HMH  KOK  [Perriard,  Eppenberger,  1978].  Ha  Ham 
B3rjmfl,  cyipecTByioT  no  MeHbmeH  Mepe  Tpii  oScTOHTejibCTBa,  KOTopbie 
n03BOJIHIOT  CHIITaTb,  HTO  3TOT  CflBHr  H303HMHOTO  CneKTpa,  TaK  >Ke  KaK 

h  oSipee  yBeJinnemie  aKTHBHOCTH  KOK,  peajiH3yeTcn  rjiaBHbiM  06- 
pa30M  b  MbimenHbix  KJieTKax,  cocTaBjraiorpnx  cepppe. 


Phc.  9.  BjiHHHne  KrC  na  aKTHB- 
HOCTb  H303HMOB  KOK,  B  %  OT  CyM- 
MapHOH  aKTHBHOCTH  $epMeHTa 

1  —  MM-h30shm; 

2  —  MB-H303HM; 

3  —  BB-H303HM. 

no  och  aScancc  —  BpeMH  ot  Hanajia 
KrC,  cyTKH; 

no  OCH  OpHHHaT  —  II3MeHeHHH,  % 


Bo-nepBbix,  aKTHBHOCTb  KOK  b  Mbimennbix  KJieTKax,  no  paHHbiM, 
nojiynemibiM  b  KyjibType  tkbhh,  6ojiee  hgm  b  10  pas  Bbime,  hgm  b 
(JiHopoojiacTax  [Perriard,  Eppenberger,  1978],  a  Macca  Mbimennbix 
KJieTOK  cocTaBjmeT  okojio  80%  Maccbi  MHOKappa  [Morkin,  Ashoford, 
1968].  3to  3HannT,  hto  mhophtbi  6bijih  hctohhiikom  ochobhoh  noriy- 
jinpini  MOJienyji  KOK,  KOTopyio  mbi  pa3peJiHJiH  na  H303HMW. 

Bo-btophx,  npn  KPC  Ha6jiioji;aeTCH  aKTHBapHH  CHHTe3a  AHK  ii 
MHTOTHHeCKOH  aixTIIBnOCTH  B  KJieTKax  MeJKyTOHHOH  COepHHHTGJIbHOH 

tkbhh  MHOKap^a;  hhk  btoto  npopecca  flocTiiraeTca  na  7-e  cyTKH 
KrC  [MeepcoH,  Ajiexima,  1967].  IIhk  KpeaTHHKHHa3HOH  aKTHBiio- 

CTH,  OTHOCHTeJIbHOTO  yBeJIHHeHHH  B-CyS'beflHHHI^  II  OTHOCHTeJIbHOTO 

cHHJKeHHH  M-cy6rbe,n;HHHn;  peajni3yeTCH  3HaniiTejibHO  paHbme  —  Ha 
3-h  cyTKH  KPC,  TaK  KaK  cBH3aH  c  co6bitiihmh  b  Mbimennbix,  a  ne  b 
COeflHHHTeJIbHOTKaHHblX  KJieTKax. 

B-TpeTbiix,  TpaHC$opMan;HH  H303HMnoro  cneKTpa  KOK  npn  KPC 
BbipaJKaeTCH  yBejmneHHeM  aKTHBHOCTH  ne  tojibko  BB-,  ho  Taienee  h 
MB-ii303HMa.  3to  no3BOjmeT  p;yMaTb,  hto  o6a  H303HMa  cmiTe3HpyioT- 
ch  b  oflnux  h  Tex  ?Ke  KJieTKax,  a  nocKOJibiey  MB-H303HM  HMeeTCH 
tojibko  B  MiiopHTax  [Perriard,  Eppenberger,  1978],  to  HMeHHO  miio- 
pnTbi  hbjihiotch  Han6ojiee  BepoiiTnbiM  MecTOM  6HOcmiTe3a  o6ohx 
H303HM0B. 

TaKHM  o6pa30M,  ycTanoBjiennoe  HaMH  yBejiimenne  aKTHBHOCTH 
KOK  h  yBejinnemie  pojin  BB-roMopHMepa  b  ee  h303hmhom  cneicrpe 
c  6oJibmoii  pojien  BepoHTnocTH  mojkgt  6biTb  jioKajiH30Bano  b  Miiopn- 
Tax  ceppeHHoii  Mbimpbi. 

yiiejniMeHne  aKTHBHOCTH  KOK,  3aKOHOMepHO  naOjnopaeMoe  b  mbi- 
menHbix  KJieTKax  npn  yBejinneniiH  hx  (J)yHKn;HH,  ieaie  yme  6bijio  ot- 
Meneno,  oOycjioBJieHo  aKTHBapnen  dnocnnTesa  MOJieKyji  KOK  n 
yBejinneiineM  hx  nonyjiHpiiH  [Perry,  1971].  Ajih  noHHMaHHH  ycra- 
HOBJieHHbix  HaMH  b  xope  3Toro  npopecca  H3MeHennii  H303HMHoro 
cneKTpa  KOK  pejiecoo6pa3HO  na  ocnoBe  nojiynemibix  panHbix  kojiii- 
necTBeHHo  openiiTb  BJinnHiie  KPC  Ha  copepHtanne  M-  h  B-cy6T,epn- 
hhp  b  ceppennoii  Mbimpe.  B  HopMajibHOM  cepppe  copepwaHHe  MM-, 
MB-  h  BB-h303hmob  cocTaBjmeT  cooTBeTCTBenno  65,  30  h  5%;  co- 
oTBeTCTBenno  B-  h  M-cy6T,epiiHHpbi  othochtch  KaK  20:80.  Ha  3-h 
cyTKH  KTC  MM-,  MB-  ii  BB-H303iiMbi  cocTaBJiaioT  b  MiioKappe  45, 
40  h  15%;  cooTBeTCTBeHHO  B-  h  M-cyS^epHniipbi  othochtch  nan 

51 


35  :  65.  OGipaa  aKxiiBHocxB  KOK  B03pacTaeT  k  afoMy  BpeMeHH  po 
153%  HopMBi,  h,  cjiepoBaxejiBHo,  obipee  KOJinnecxBo  B-cy6'Bepiiimp 
yBejiHHHBaexcn  no  cpaBHemno  c  KOHTpojieM  b  2,5  pa3a,  a  M-cy6x>- 
epnmip  b  1,5  paaa.  ITocKOJiBKy  cnnTe3  ,/JHK  b  Mnopnxax  kpbicbi  ne 
npoiicxopHT  n  KOJiniiecTBo  renoB  He  MeHnexcn,  sxot  (JtaKx  paex  oc- 
noBamie  npepnojiojKHXB,  nxo  sHanuxejiBnoe  yBejni'ieniie  coKpaxuxejiB- 
hoh  (|>yHKi^HH  ceppemioH  MBimpbi,  peajiii30BaBmeecn  b  $opMe  KrC, 
BBiawBaJio  MiioroKpaTiioe  yBeJiiiaemie  CKopocTii  xpaHCKpiiSiipoBaniiH 
rena,  Kopupyioipero  oxnocHxeJiBno  KopoTKo>KHBynj,nn  n  c|>yHKpiio- 
HaJIBHO  3$<|)eKTIIBHBIH  BB-H303HM,  II  MeHBine  nOBJIIIflJIO  na  CKOpOCTB 
TpaiiCKpii6iipoBaHmi  rena,  Kopupyioipero  Menee  3<|>($eKXHBHBiH  pjm 
flaHiion  CHxyapHH  MM-ii303hm.  Tanoe  o6x>HCHemie  cooTBeTCTByeT 
Tony  $aKxy,  mto  yBejinnenne  aKxiiBiiocxii  KOK  n  ee  BB-ii303iiMa 
peajin3yeTCfl  b  aBapnnHon  cxapim  KFC  ne  H30jmpoBanno,  a  HBJineTcn 
jinnii,  0/1,11  hm  ii 3  KOMnoneiiTOB  KOMiuienca  apanxapHoiiHBix  H3MeneHnn, 
BBipaJKaiomnxcfl  b  HaKonjreimii  KopoTKOJKHByipiix  cxpyKxyp,  jihmhxh- 
pyKiipiix  (JiyiiKpino  MBime’iHBix  KJieTOK. 

Jl,eMCTBHTeJIBHO,  H3BeCTII0,  HXO  CpepHIIH  nepiIOp  n0Jiy>KII3HII  pjIH 

OCHOBHBIX  6eJIK0B  MH0$n6pHJIJI  MHOPHTOB  Cepppa  COCTaBJiaeT  OKOJIO 

12  cyTOK  [Rabinowitz,  1973],  a  pjih  bejiKOB —  KOMnonenxoB  pbixa- 
TejiBHoii  pemi  mhtoxohaphh  —  5—6  cyTOK  [Ashenbrenner  et  al., 
1969];  pjia  TH?Keji&ix  penen  rojiOBOK  Mii03iraa,  hbjihioiphxch  nocn- 
TejiHMn  ATOa3Hoii  aKTHBHOCTii,  nepnop  nojiyjKii3nn  nopone,  neM  pjih 
jierKiix  penen,  HnnOiipyion/nx  3Ty  aKTiiBiiocTB  [Zak  et  al.,  1977]. 

CooTBeTCTBenno  b  HanajiBnon  cxapnn  KrC  n  npn  apanxapim  k 
$H3iinecKHM  Harpy3KaM  3aKoiioMepno  Ha6jnopaexcH  yBejinnenne  na 
eAHHimy  MaccBi  cepppa  MeAiSpaHHBix  bejiKOB  n  Ca-aKXHBHpyeMon 
ATOa3Bi  CITP  [Penpargul  et  al.,  1977;  Sklafer  et  al.,  1978],  MaccBi 
MiiToxoHApnn  n  aKTHBHOCTii  MiiToxoHApnajiBHBix  $epMenxoB  [Meep- 
coh,  3ajieTaeBa  ii  pp.,  1964;  Zak  et  al.,  1972],  npeobjiapaniia  H-pe- 
neii  nap  L-pennMH  b  rojioBKax  Mii03nna,  conpoBOJKpaioipeecfl  noBBi- 
menneM  ATOa3Hoii  anxiiBHOCxii  MiioifnOpHjiji  [ Wikman-Coffelt  et 
al.,  1974],  n,  naKonep,  aimiBHocxn  KOK  n  ee  BB-ii303iiMa.  3xo  na- 
KoiiJieHiie  KopoTKOffiiiByipnx  CTpyKTyp  paex  cepppy  bosriojkhocxb 
npiicnocoSiiTBCH  k  6ojibhioh  ii  nenpepBiBHoii  Harpy3Ke  n  npepoxBpa- 
ipaeT  xeM  caMBiM  rnSejiB  opraHH3Ma. 

KoHKpexHoe  apanxiiBnoe  3HaneHne  yBejinnenun  aRxiiBnocxii  KOK 
ii  xpanc(|)opMapHH  ee  H303iiMHoro  cnenxpa  onpepejinexcn  b  pannoH 
cnxyapnii  xeM,  nxo  b  aBapnnHon  cxapnn  KPC  nepBonanajiBHo  bo3hh- 
Kaex  oxcxaBanne  pecnnxeaa  ATO  b  mhxoxohaphhx  ox  ee  pacxopa  ii 
peciiiixe3  ATO  BoccxaiiaBJiiiBaexcfl  3a  cnex  SHannxejiBHoro  yBejiime- 
HHH  ABIXaHHH  II  OKHCJinxeJIBHOrO  $OC<|)OpiIJmpOBaHIIH  B  MHXOXOnppiI- 
nx.  B  3XHX  ycjioBiiflx  B03pocinan  aKxiiBnocxB  KOK  ii  ee  BB-1130311- 
Ma,  oSjiapaioipero  yBe.xnneHHBiM  cpopcxBOM  k  KO  ii  A/JO  [Dawson, 
1970;  Szas,  Graber,  1978],  o6ecneniiBaex  peineHne  ?Kii3HeHHO  Ba?K- 
hoh  sapami  —  yBeJinaeunn  CKopocxn  xpaHcnopxa  6oraxBix  3Hepmen 
c])oc$axHBix  rpynn  113  miixoxohpphh  b  Mno$n6pnjiJiBi. 

TaniiM  o6pa30M,  u3Menenue  e  cooTHomeuuu  cnopocreu  rpancKpu- 
6upoeanu a  onpedejieHHbix  zenoe  u  eo3HUKdwu^ee  nan  cjiedcreue  U3- 
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.ueHenue  e  cooTHomenuu  KJierouHbix  CTpynryp  cranoeATCA  ocnoeou 
ndanraifuu  k  djiurejibHOMy  yeejiuHenum  Hazpij3KU,  To  o6cTonreAbcreo, 
hto  3to  u3MeneHue  cooTHomenusi  uder  e  uanpaejienuu  nanon^ieHUH 
KopoTKOMueymux  crpyKryp,  no-euduMOMy,  ne  siejisieTCsi  nacTHou 
npuHadjieoKuocThio  cepdya,  a  npedcraeAsieT  co6ou  6ojiee  o6uf,yw  liep- 
ry  MOJieKyjisipHOZo  Mexanu3Ma  odanTayuu.  Tan,  Hanpniviep,  bbihciih- 
jiocb,  nxo  H3  46  6ejiKOB-$epMenxoB  nenenonHon  KJiexim  12  6ejiK0B  06- 
jiapajin  iianSojiee  kopoxkhm  nepnopoM  nojiyntH3HH  n  HMenno  ohii 
oCpasoBaJin  jih6o  nanajiBHBie,  jiii6o  jinMHTiipyioipne  cnopocxB  3BeiiBH 
BaHCHenurax  MexaboJiiinecmix  nyxeii.  OepMenxBi,  objiapaBnine  nan- 
oojiBnniM  BpeweneM  noJiy?KH3HH,  nn  b  oahom  cjiynae  ne  BBinojiunjin 
xaKon  pojni  [Goldberg,  Dice,  1974]. 

B  noJiHOM  cooxBexcxBini  c  3xhm  pasBHBaion/ancH  b  nenenn  nop 
BJiiiHHHeM  cxpeccopnoro  ropMona  KopxiiKOcxepoHa  apanxiiBnan  anxii- 
BapHH  6nociinxe3a  $epMenxoB  neorjiioKorenesa  peajiH3yexca  xakhm 
oSpasoM,  Tixo  npiiBopiix  k  naKOiuiemno  KopoxKOJKHByipnx  h303hmob 
3xhx  ^epMenxoB,  noxopBie  Moryx  Saicxpo  AerpapupoBaxB  nocjie 
3aBepmeHiiH  cxpeccopHon  CHxyapnn  [MepxBepoB  n  pp.,  4974;  Rec- 
110KOB  n  pp.,  1974].  B  urose  HaMenaeTCsi  npedcraeAenue,  hto  UMen- 
ho  KopoTKODicueyuj.ue  6caku  abahtotch  (fiyuKyuonaAbno  uau6oAee 
eaxcHbiMU,  Au.MUTupywiy.uMu  (pyHKi{UK)  6eAKdMU  KA6TKU.  3naHeHue 
3TOU  HepTbl  6u0A03llHeCK0U  MamUHbl  COCTOUT  6  TOM ,  HTO  BblCOKUU 
TeMn  6uocuHTe3a  u  pacnada  tcikiix  6eAKoe  deAcieT  603momhum  6uct - 
poe  u3MeneHue  ux  codepxcanuA ,  a  TeM  caMbiM  u3Meuenue  $yHKi{uo- 
HClAbHblX  603M0DICH0CTeU  OpZdHOB  U  CUCTeM  6  UpOlf.eCCe  adatlTdltUU  K 

(meumeu  cpede. 


SkOHOMHHHOCTB  (JiyHKpiIOHlipOBaHIIJI  — 

rjiaBHan  nepTa  apanTiipoBaHHon  chcxcmbt 

B  npopecce  $opMnpoBaiiHH  noBepenneciiiix  apanxapiioimBix  pean- 
pnn  obpaipaex  na  ce6n  BiniMaHne  nepBan  sneprexnnecKH  pacxonn- 
rejiBHan  (|)a3a  renepajiiisapun,  npoHBJimoipancH  H3o6mineM  Jinmnnx 
ABiiHxeniiH,  oranSoK  n  npKO  BBipaJKeiiHBiM  BerexaxiiBHBiM  KOMnonen- 
xom.  B  pa.xBHenraeM  b  pe3yjiBxaxe  ynponemm  cncxeMBi  BpeMemiBix 
CBH3eii,  cocxaBjimonpix  ocnoBy  c|)opMHpyioiperocH  naBBina,  Jinumne 
ABiDKeHiin  n  omnbKii  iicnesaiox,  BerexaxiiBHBin  KOMnonenx  peaKpira 
snaMiixejiBHO  yMeiiBmaexcH  n,  xbkhm  oSpaaoM,  hckombih  pesyjiBxax 
OKa3BiBaexcn  pocTiirnyxBiM  npn  MaKcnMajiBnon  okoiiomhh  pecypcoB 
oprami3Ma. 

ITpocxon  aHajiiis  noKa3BiBaex,  nxo  npn  ycneinnoii  apanxapiiH  k 
caMBiM  pasJiHHHBiM  $aKxopaM  cpepBi  BBiconan  DKonoMnnnocxB  (JyHK- 
PHOHiipoBaHnn  HBjmexcn  xapauxopnoik  nepxoii  cncxeM,  oxBexcxBeniiBix 
3a  apanxapmo.  3xa  Ba^nan  nepxa  opiinaKOBO  onpepejieHHO  bbihbjih- 
excn:  Ha  ypoBHe  KJiexoK  n  opranoB,  rpe  ona  pexepMHHHpoBana  coox- 
nomeHneM  KJiexonHBix  cxpyKxyp;  na  ypornie  cncxeMBi  b  pejiOM,  rpe 
OHa  onpepejinexcn  cooxHomemieM  opraHOB;  Hanonep,  Ha  ypoBHe  iieii- 
poropMOHaJiBHon  peryjiapHH,  rpe  3Kohomhhhocxb  0Ka3BiBaexca  cjrep- 
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ctbhcm  noBLimeniiH  peaKTHBnocTH  aAanTupoBaHHbix  opranoB  k  we- 
flnaTopaM  h  ropMOHaM. 

Ha  ypoBHe  k  ji  e  to  k  cepAAa  n  cepAenHon  MtimpLi  b  penoM 
noKa3aHo,  hto  cepAAe  jnoAen,  aAanTupoBaHHbix  k  (J)H3H«iecKOH  pa6o- 
Te  [Heiss  et  al.,  1975]  hjih  k  bbicothoh  thhokciih  [Moret  et  al., 
1972],  noTpeftjmeT  npHMepno  Ha  ogHy  TpeTb  Mentme  KncjiopoAa  h 
cyScTpaTOB  OKHCJieniiH  npn  pacneie  na  paBHoe  KOJinnecTBo  Bbinojr- 
neHHOH  paSoTbi.  IlanSojiee  BepoHTHoii  npHHHHOH  3Toro  noBbimeHHH 
9(|)$eKTHBHOCTH  HCnOJIbSOBaHHH  KHCJIOpOfla  HBJIHeTCH  flOKa3aHHOe  flJIH 
KJieTOK  aflanrapoBanHoro  cepAAa  yBejiii'iemie  moiahocth  MeMSpaHHbix 
Mexami3M0B,  OTBeTCTBeHHbix  3a  TpaHcnopT  Ca2+.  ycKopeHHoe  yfla- 
jienne  H3  capKOHJia3MH  Ca2+,  BXOflHipero  Tyga  npn  KafflflOM  rjHKJie 
B036yJKfleHHH,  osHanaeT  yMeiibiuenne  norJioipeHHH  Ca2+  mhtoxoha- 
piiHMir,  t.  e.  yMGHbraeHHe  npopecca,  ajibTepnaTHBnoro  pecHHTesy 
ATO.  B  peayjiLTaTe  CTeneub  AbixaHHH  h  (J>oc<|)opHJiHpoBanHH  B03pac- 
TaeT  —  bbixoa  ATO  na  efluromy  ncnojib30BaHHoro  KncjiopoAa  yBejra- 
HHBaeTCH.  npn  nepe-  h  p;eaflanTan;HH  moh^hoctb  MeM6paHHbix  Mexa- 
hh3mob  TpaHcnopTa  Ca2+,  nan  yKa3biBajiocb,  cmraieHa  h  pe3yjibTaT 
OKa3bIBaeTCH  npOTHBOnOJIOJKHbIM.  9(|)(J)eKTHBHOCTb  nOTpe6jieHHH  KHC- 
jiopoAa  cepfln;eM  npn  ero  6ojilihoh  KOMneHcaTopnoii  rnnepTpo^mi  h 
npn  fleaflanTapim,  CBH3annoH  c  rHnoKHHG3HeH,  cyrqecTBeHHO  cmiJKe- 
na.  TaKHM  oSpasoM,  cooTHomeHHG  kjigtohhbix  cTpyKTyp  b  bbicokoh 
CTGnGHH  flGTGpMHHHpyeT  3$(|)eKTIIBHOCTb  npGo6pa30BaHHH  9HGprHH  na 
ypoBHe  KJieTOK;  npn  aAanTaipiH  9to  BeAeT  k  9KOHOMnHHOMy  $yHK- 
pnoHHpoBaHHio  opraHOB,  a  npn  nepea^anTapnii  hjih  AeaAanTan;nii  — 
Hao6opoT. 

9KOHOMHxIHOCTb  ajianTHpOBaHHOH  CHCTeMH  peaJIH3yeTCH  TaKJKe  B 
(|)opMe  yMeHbmeHHH  pacna^a  CTpyKTyp  opraHH3Ma  npn  6ojibmon 
Harpy3i<e.  noBpeiKfleiine  CTpyKTyp  n  nx  pacnaA  3aKOHOMepHO  pa3- 
BIIBaiOTCH  B  CBH3II  CO  CHHJKGHHeM  KOHpeHTpaiJHH  ATO  He3aBHCHMO 
ot  Toro,  neM  Bbi3Ban  naHHHH  cABiir.  B  nanSojiee  npKon  $opMe  no- 
Bpen^aiomnn  9<|)(|)eKT  fle^npiiTa  SoraTbix  9Heprnen  (|)Oc<f)opHbix  coe- 
j^HHeHHH  npoHBJiHGTcn  npn  ira(J)apKTax  MHOKapfla,  npn  KOTopbix  nme- 
MHHecKHn  ATO  ^e^imiiTHbiH  neKpo3  cepAennon  Mbimpbi  3aKonoMep- 
ho  conpoBo>Kji;aeTCH  bhxoaom  b  kpobb  6ojibmoro  KOJinnGCTBa 
(J)epMenTOB,  a  HMeniio:  TpancaMiiHas,  KpeaTHHKHHa3bi,  jiaK'reTAerHA- 
poreiiasbi  n  t.  ji;.  Oenenb  Tanon  (JepMeHTeMini  KoppejmpyeT  c  bgjih- 
HHHOH  HGItp03a  II  Ha  9T0H  OCHOBG  HCHOJIb3yGTCH  JJJIH  OIJGHKn  BeJIHHH- 

hw  HH^apKTa  n  9(f)$eKTHBH0CTn  ero  TepannH.  B  hojihom  cootbgtct- 
bhh  c  9thm  jjoKaaano,  hto  npn  rnnoKCHHGCKOM  hobpgjkj^ghhh 
H30JinpoBaiinoro  cepAHa  CTenein,  CHTOKemin  KOHUGHTpapnH  ATO 
irpcAoiipe/ieJincT  bbixoa  (Jjcpmohtob  113  noBpenijjeHHbix  kjictok  cepA- 
pa;  MeJKjjy  yMeuLmenneM  KOHpeHTpapnn  ATO  b  MnoKapjjG  n  bbixo- 
AOm  b  nepiJiysaT  $epMeHTOB  HMeeTCH  cnjibnaa  koppgjihijhh  [Spicke- 
iman  et  al.,  1975]. 

B  ycjioBiiHx  pejioro  opranii3Ma  yMeHbniGiinG  KonpeHTpapun  ATO 
b  CKejieTHbix  Mbimpax  saKOHOMepHO  B03HiiKaeT  hoa  bjihhhhgm  Ha- 
rpy3KH.  B  nOJIIIOM  COOTBeTCTBIIII  C  9TIIM  XailMBH  II  Ajitjioha  [Hig- 
man,  Altland,  1967]  ycTaHOBHJin,  hto  nocjiG  12-TiacoBoro  6era  y  He- 
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aganTnpoBaHHblx  Kpuc  KOHAeHTpaijHH  a30Ta  MoneBufibi  B  njia3Me 
KpOBH  B03paCTaeT  B  2  pa3a,  a  aKTHBHOCTb  KJieTOHHbIX  (|)epMeHTOB 
ajibAOJia3bi  n  TpaHcaMHHa3bi  yBeJinnnBaGTCH  b  2—5  pa3.  Ohgbhaho, 
'ito  9th  (JiepMeHTbi  Moran  nonacTB  b  njia3My  H3  nom6mHX  n  noBpent- 
jjeHHbix  kjigtok.  Y  jKHBOTHbix,  KOTopbix  b  Tenenne  MGCHU;a  «TpeHH- 
poBaJin»,  3acTaBJiHH  6eraTb,  noBbimemiG  Koiin,eHTpan;HH  a30Ta  n 
aKTHBHOCTH  (|>epMGHTOB  b  njia3Me  nocjie  12-nacoBOH  Harpy 3KH  oxcyT- 
CTBOBaJIO.  B  9JIGKTp0HH0-MHKp0CK0nnTIGCK0M  HCCJieji;OBaHHH  C.  Cap- 

KHCOBa  n  B.  B.  BTiopnHa  [1969]  noKa3ano,  hto  oflHOKpaTHOG  6-na- 
cobog  nJiaBaiiHG  HGTpeHnpoBaHHbix  jkhbothbix  Bbi3biBaeT  noBpejKge- 
HHG  MbiniGBHbix  KJieTOK  cepAija,  a  HMeHHo:  HaCyxanne  mhtoxohapiih, 
paapymeHue  iix  KpncT,  oTen  capKonjiasMbi,  MecraMn  pa3pyinenne 
capKOJieMMajibuon  MeM6panbi  n  HaSyxanne  9jigmghtob  GnP.  Y  jkh- 
BOTHblX,  KOTOpbIX  B  TeTieHHG  3  —  4  MGCHIjeB  «TpeiIIipOBaJIH»  nJiaBaHH- 
en,  Tanan  >kg  ho  nHTeHcuBHOCTii  narpy3ita  njiaBaHHGM  ne  Bbi3biBajia 
noAooiibix  iioBpeJKAennn. 

OHeBHAHO,  HTO  OTCyTCTBHe  ^epMGHTGMHH  H  CTpyKTypHbIX  noBpeJK- 
AeHHii  B  paccMOTpeHHbix  cnTyan;nHx  6biJio  oSycjiOBJieno  TeM,^  hto 
npeAiuecTBOBaBinaH  aAanTapnfl  na  ocHOBe  B3anMOCBH3ii  ^  T^O 
npnBGJia  k  usSnpaTejibHOMy  yBejinnenmo  Maccbi  mhtoxohaphh,  koh- 
AeHTpapHH  MuorjioCnna,  KOJinnecTBa  KannjumpoB,  t.  e.  k  yBejinnenmo 
MorgHOCTn  cncTeMbi  pecnHTe3a  ATO. 

TaKHM  o6pa30M,  adanrai{usi  noebiuiaer  MOiquocTb  cucre.Mbi  cuh- 
re3a  ATO ,  npedorepau^aer  reM  caMbiM  decfiuitur  ATO  u  ezo  noepeoic- 
dawu^ee  deucreue.  9to  dejiaer  HenyotcHbiM  nocjiedyiou^yio  aKTuecn^uio 
cuHre3a  HynjieuHoeux  kucjiot  u  6ejiKoe,  Koropasi  odecneuuaaeT 
enyTpuKJieTOHHyK)  peseHepai^uw  —  eoccTcmoejieHue  pa.3 pyuienubix 
crpyKTyp.  B  HTore  aAanTapnH  ho3Bojihgt  opraHH3My  H36e5KaTb  cn- 
Tyapnn  noBpe/KAeHiie  —  perenepapna  n  TeM  caMHM  o6ecneiniBaeT 
9KOHOMHOG  pacxoAOBaHHe  CTpyKTypHbIX  pecypcoB  opraHH3Ma,  npe- 
AOTBpaipaeT  n3naiHHBanne  ero  opraHOB  n  cncTeM.  npH  a©-  h  nepe- 
aAanTau,HH,  rAe  MomnocTb  cncreM  pecnnTe3a  ATO  cniDKena,  HMeeTCH 
npoTHBonojioJKHan  cHTyaAHH  —  agi^haht  ATO,  noBpeJKAeHiie  CTpyK¬ 
Typ  u  TpaTa  CTpyKTypHHx  pecypcoB  oprann3Ma  MOJKeT  B03HHicaTb 
npn  cpaBHHTejibiio  HeSojibmnx  narpy3Kax.  TaKHM  o6pa30M,  H3MeHe- 
hhh  cooTHouieniiH  CTpyKTyp,  pa3BHBaiomnecji  npn  aAanTan,HH  na 
ypoBHe  KJieTOK  n  TKanen,  yBejinmiBaiOT  9c[)c[ieKTHBnocTb  pecnHTesa 
ATO,  yMeiibinaiOT  pacxoA  KncjiopoAa  n  npejiynpeJKAaiOT  boshhkho- 
Bemie  Ae^mOTa  ATO  npn  narpy3itax;  b  HTore  AOCTnraeTcn  bkohom- 
noe  pacxoAOBaHiie  aHepreTHneciinx  h  CTpyKTypnbix  pecypcoB  opra- 

HH3M3. 

Ha  ypoBne  chctgmh  9KOHOMH3npyiomnH  aAanTa- 

ii;hh,  KaK  yKasbiBajiocb,  onpeAeJineTcn  H3MeHeHneM  cooTHomennn  op¬ 
raHOB,  o6pa3yioiii,nx  cncTGMy.  Tan,  noitasano,  xito  Boapocman  moih;- 
HOCTb  CHCTeMbI  MHTOXOHAPHH  y  TpeHHpOBaHHbIX  JIIOACH  n03B0JIHT 
TKaHHM  H3BJieKaTb  H3  Ka>KAoro  JiHTpa  npoTeKaiomeii  KpoBH  yBejiH- 
neHHoe  KOJinnecTBO  KncjiopoAa.  J[ocTaTOHHoe  nocTynjieiiHe  KHCJiopo- 
Aa  b  TKaHH  npn  (^nsunecKOH  narpy3Ke  odecneniiBaeTCH  ne  tojilko 
yBejinneHneM  jieronnoH  BenTHJiHijHH  n  Mnnyraoro  o6T>eMa,  ho  TaKJKe 
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6e>jiee  nOJiHBiM  ocBoSoniAemieM  npoTenaioipeH  KpoBH  ot  Kncjiopofla. 
y?Ke  flaBHo  HeKOToptie  HCCJieflOBaTejiH  oTMenaira  npn  Harpy3Ke  y 
TpenapoBaHHBix  cnopTCMeHOB  apTepnajiBHyro  ranoKceMHio  [Kpenc, 
1959;  raHflejiBCMaH  h  AP-,  1960;  flewSo,  1963;  h  apJ. 

Poyeji  c  coaBTopaMH  [Rowell  et  al.,  1964]  6pajm  npoSti  npoBii 
HenocpeflCTBeuHo  H3  aopTBi  b  Koupe  3-MHHyTHoro  iiHTenciiBHoro  6era 
Ha  Mecxe  h  noKa3ajin,  hto  MeTitaa  nmoKceMiiH,  BBipaJKaBHiancH  b 
CHHHteHHH  IiaCBIIUCimH  apTepHaJILHOi'l  KpoBH  KHCJIOpOAOM  Ha  12%, 
na6jiioflaeTca  jihihb  y  TpemipoBaHHbix  Jiio/ieii,  t.  e.  y  Tex,  kto  pearn- 
pyeT  Ha  nopoOiiBie  yMcpemiBie  narpysKn  MeHBmuM  yBejiii'ieHiie.M  mh- 
HyTiioro  oC'BeMa  KpoBH.  B  coBOKynnocTii  9th  flamiBie  npiiBOAHT  k 
mbicjih,  hto  yBejiineHHan  moipiioctb  cncieMBi  mhtoxohaphh  h  coot- 
BeTCTBeHiio  Boapocmaa  cnocoOiiocTi.  TKanen  irsBjiGKaTB  H3  kpobh  kitc- 
jropoA  MoryT  oSecneHHTB  nono/Kenne,  npw  kotopom  noTpe6noc,TB  op- 
raHHSMa  b  KiiqjiopoAe  mojegt  6bitb  yAOBjieTBopena  npn  MenomeM 
MHHyTHOM  06'BeMe  KpOBH  IipH  6ojree  3K0H0MH0H  Mo6HJIH3apHH  COKpa- 
THTeJIBHOH  (JjyHKpHH  CepApa. 

llpn  ^eHCTBHH  na  oprann3M  thhokchh  Bnaaajie  B03HiiKaeT  BBipa- 
JKGHHaa  MoCiuTHaapiiH  Bnemnero  flBixaHHH  h  <$yHKpHii  cepApa.  Oa- 
riaKO  no  Mepe  pa3BiiTiia  a^anTapnii  nponcxofliiT  yBejiHHemie  ^bixa- 
TejiBHoii  noBepxnocTH  JierKnx,  KOJinnecTBa  kpobh  b  jieronHBix  Kamui- 
Jiapax  H  KHCJIOpOflHOH  eMKOCTII  KpOBH,  CHHHTaeTCH  COnpOTHBJieHHe 
apTepHH  (cm.  tji.  III). 

B  pe3yjiBTaTe  sthx  CABHroB  neoSxoflUMoe  KOJinnecTBo  Kiicjiopo/ja 
nocxynaeT  b  KpoBB  it  AOCTaBjmeTcn  k  TKannM  npn  iie3HaaiiTejiBHOM 
yBejraaeHim  BHemnero  ^Bixanna  it  coKpaTHTejiBHOH  <|>yHKpHH  cepApa. 

TanuM  o6pa3oM,  u3MeHeuua,  pa3eueawu{uecsi  e  onpedejieHuuix 
seeuhnx  cucreMbi,  oreercreeuuou  3a  adanrayuio ,  o6ecneuueaer  sko- 
HOMUHHoe  $i]HKi{uoHupo6aHue  dpysux  3eenbee  u  cucreMbi  e  pejioM. 

H  a  ypoBiie  it  e  ii  p  o  r  o  p  m  o  h  a  ji  b  h  o  ii  peryaapHH  3ko- 

HOMHHHOCTB  $yHKpHOHHpOBaHHfl  OTBeTCTBeHIIOII  3a  apanTapiTIO  CIICTe- 
mbi  Bbipa?KaeTca  b  noBBimeHHH  peaKTiiBHOCTH  opraHOB,  o6pa3yioiu,nx 
flaHiiyio  CHCTeMy,  k  ynpaBJinioipHM  curnajiaM  —  ropMoiiaM  n  Me^Ha- 
TopaM.  3tot  cffBur  oCecnenHBaeT  noJioHcenne,  npn  kotopom  mo6hjiii- 
aaniia  cucTeM&i  npn  aghctbiih  Ha  opraHH3M  (fmKTopoB  cpepw  MOJKeT 
6bitb  o6ecneiieHa  npn  MeHBineM  Bbi^ejienHH  peryjiaTopHBix  weTa6o- 
jihtob,  npn  MeHBmeM  B036y/Kji;enHH  peryjiaTopnBix  MexaHH3MOB. 

B  iianOojree  apKoii  $opMe  Aannoe  aBJieHHe  6bijio  H3yneH0  ^aa 
apam-apnii  k  thhokchh  ii  c[)H3HqecKHM  narpy3KaM.  Bbthchhjiocb,  hto 
cep,nne  aflanTHpoBaHHBix  k  rnnoKCHH  >khbothbix  Kan  b  ycnoBiiax  pe- 
aoro  opraiiH3Ma,  Tan  h  npn  iisoaaniiH  oSjiapaeT  noBBimeHnoii  ap- 
peHopeaKTHBHocTBio  —  OTBcaaeT  na  CTanflapTiiyio  po3y  HopaApena- 
aima  66aBmiTM  yBeanqeHHeM  cuaBi  h  ckopocth  coKpaipeHim,  new 
copppe  KOHTpoaBHBix  jkhbothbix.  3to  yBeaiiHGHHG  aApenopeaKTiiBHo- 
CTIT  conpoBOKpaeTca  ppyrnM  Ba jkiibim  HBaeHneM,  a  iiMenHo:  yBe- 
JiHaeHHeM  b  2,5—3  pa3a  ckopocth  Hcae3H0BeHiia  noaojKHTeaBHoro 
HHOTponHoro  9<M>eKTa  nopappeHaamia,  t.  e.  y  apanTHpoBaHHBix  jkh- 
bothbtx  OTBeT  na  yupaBaaioipiTH  curHaa  SoaBine  it  Kopoae  [Meerson, 
Pshennikova,  1979]. 


rue.  10.  JliiHaMHKa  koh u,eHTpaiinii  nAM<0  b  MHOKap^e  (A)  n  cncTOJiii>iecKoro 
aaBaemia  b  jigbom  jKeayao'iKe  ( B )  noa  bjihhiihom  o/uioKpamoro  BBeaenna  nop- 
aapenajinna  b  A03e  0,5  MKr/nr  y  KOiiTpojibHbix  (niTpnxoBi.ie  jKHpnbie  jihhhh) 
n  aaanTHpoBaHHBix  k  mnoKcnn  (cnjioinnwe  JKHpHBie  jihhhh)  itpbic 

A  —  TOHKHMH  JIHHHHMH  npeHCT3BJieHa  9KCTpanoJIHHHH  AHHaMHKH  KOHIieHTPaHHH  hAM<D 
b  oCJiacTH  nepBbix  5  ceK  nocjie  BBeneiniH  HopanpeHaJiHHa:  a  h  6 — npeanoJiaraeMbie 
KOHqeHTpaqHH  hAMO  b  MHoaapne  Hepea  1  ceK  nocjie  BBeneHiui  HopanpeHaJiHHa  coot- 
BeTCTBeHHo  y  ananTiipoBaHiibix  ii  KOHTpojibHbix  upbic.  no  och  aGcnncc  —  BpeMH  ot  BBe- 
aeHiia  HopanpeHaJiHHa,  cea  (b  JiorapiicJiMHHecKott  iuitajie);  no  och  opnnuaT  —  nonasa- 
TeJin,  a6c.  en- 


BnoxHMHnecKHe  iiccjiepOBaHHH  no3BOJiiiJiii  ycT bhobiitb,  hto  b  oc- 
noBe  HBJienim  jienciiT  noBBiniemie  npn  apanTapnii  aKTHBHOCTH  h,  bos- 
mojkho,  nonyjiHii;iiH  AByx  $epMeHTOB  capKOJieMajiBiiOH  MenCpanBi 
KJieTKH  cepAenHon  mbiihh,bi,  a  HMemio  aAeHHJipHKJia3Bi,  KOTopan  no^ 
BjiHHHiieM  nopaApenaJiHHa  yBejiimiiBaeT  chhtcb  pAM(D  h  i])oc<J)oah- 
3CTepa3Bi,  pa3pyuiaioiri;eH  pAMO  [Meepcon,  Kpay3e  it  AP-,  1979]. 

Ha  pnc.  10  HOKa3aHO,  hto  y  aAanTiipoBaHHBix  k  nmoKCHii  jkiibot- 
hbix  nocjie  BBeAGHHH  HopaApenajiiTHa  KOHpeHTpapiin  pAMO  b  mho- 
KapAe  napacTaeT  npyne  it  AOCTiiraeT  6ojiee  bbicokoto  ypoimn  BCJieA- 
CTBiie  yBejinneHiTH  aKTHBHOCTH  aAeHHJipiiKJia3Bi,  a  3arreM  6ojiee  KpyTO 
napaeT  BCjieACTBiie  yBejiHneHHH  aKTHBHOCTH  (|>oc(|)OAiT3CTepa3Bi. 

Ha  ocHOBe  Tanoro  poAa  aohiibix  iiaMeTHJiocB  npeACTaBJiemie,  hto 
aAanTapiTH  3a  cneT  noBBimeiiiiH  moiphoctii  citctgmbi  aApenopepen- 
Top  —  aA6HHJipnKjia3a  yBejiHHHBaeT  hhotpohiibih  3(|)$eKT  KaTexojia- 
mhhob,  a  3a  cneT  noBBimeiiiiH  aKTHBHOCTH  (J>occ[)OAH3CTepa3bi  AeJiaeT 
ero  Kopone. 

HnbiMu  cjioeaMU,  u36uparejibuoe  yeeAimenue  Maccu  u  mou^hoctu 
MeM6panHbix  KJieroHHbix  cucreM,  oreercreeHHbix  3a  pei{eni{uio  u 
nepepa6oTKiy  ynpaejisnou{ezo  cucnajia,  npueejio  n  6cuibiueu 
tubhoctu  cuenajia  u  co3dajio  npednocbuiny  djin  6ojiee  anoHOMumiodo 
(JnjHKyuoHupoeauusi  pezyjisiTOpuou  cucreMbi,  e  dannoM  cjiynae  adpe- 
uepzunecKou  cucreMbi. 
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/^ajiBHenmne  HCCJiepoBamiH  noKa3aJin,  hto  bto  9KOHOMH3Hpyioiii;ee 
BJiimniie  apanTapmi  Ha  c^yHKipioHHpoBaHiie  peryjiHTopHBix  cncTeM  He 
orpanHHHBaeTCH  noBBiineniieM  appeHopeaKTiiBHOCTH  HcnojiHHTejiBHtix 
opranoB.  Bbihchiijiocb,  hto  nocjie  nojraoH  pecHMnaTHsaijHH  cepppa 
y  jkhbothbix,  npepBapHTejiLHO  apanTHpoBamibix  k  rnnoKcnn  iijih  $h- 
3HTiecKHM  Harpy3KaM,  penpeccun  coitpaTHTejiBHon  (JynKpHH  oprana  h 
ero  cnoco6nocTB  BbipepjKiiBaTB  MaKCHMaJiBHMe  Harpy3KH  chh3hjihcb  b 
3HawreJiBHO  MeHBmen  Mepe,  hgm  y  kohtpojibhbix,  neapanTHpoBaH- 
hbix  jkhbothbix  [Meepcon,  IlmeHHHKOBa  h  pp.,  4975].  B  CBH3H  c 

9THM  BGCBMa  BepOHTHO,  HTO  MexaHH3MBI  CaMOperyjIHpHII  KJieTOK 
ceppeHHoii  mbihipbi  npii  apanTapHH  k  $H3HHecKHM  narpysKaM  h  bbi¬ 
cothoh  rnnoKCHH  b  MeiiBHieii  cTenemi  aaBiiCHT  ot  aimiBHpyioipero 
peiicTBiin  appeHepriiHCCKOH  peryjiHpim,  KOTopoe,  KaK  H3BecTHO,  pea- 
jiHayeTCH  nepea  pHHJiiniccKyio  3',  S'-AMdX 

Bpn  opemte  9Toro  HBJiemin  cjiepyeT  HMeTB  b  Biipy,  hto  b  iiop- 
MajiBHBix  ycjiOBHHX  piiKJiiiHecKaH  3',  5'-AM®  noTenpupyeT  rjiamiBie 
peaKpiiii,  KOTopBie  jieJKaT  b  ociiobo  coKpaTiiTejiBHoii  (JyHKpHH  mho-'' 
KapflnajiBiioH  KJieTKH  h  ynpaBJimoTCH  KOHpeHTpapHeii  Ca2+  b  cap- 
Konjia3Me. 

J^eHCTBiiTCJiBiio,  yBejiiHiemie  KonpeiiTpapiin  Ca2+,  B03HiiKaioin;ee 
npn  iipoxoJKpemiii  noTempiajia  peiicTBHH,  aKTHBiipyeT  npoTennKima- 
3bi,  CTpyKTypno  ji0Kajiii30BaHiiBie  b  KjiioneBBix  nynKTax  KJieTKH.  B  pe- 
syjiBTaTe  BOSHimaeT  $oc(])opHJiiipoBaHiie  TpononiiHa,  npeponpepejm- 
loipee  cHCTOJimecKoe  coKpaipemie  [Krebs  et  al.,  1973],  (|)oc$opHJin- 
poBanne  B-(|)oc(|)opHJia3Bi  b  A-$oc(|)opHjia3y,  npeponpepejimomee 
aKTHBapnio  rjiHKOJiH3a  [Morad,  Goldman,  1973],  h,  HaKOHep,  <J>oc- 
$opHJiHpoBaHiie  onpepejiemioro  KOMnoneHTa  MeMdpanbi  CITP,  npep- 
onpepejiaioipee  piiacTOJiiiHecKoe  paccjiadjienne  [Salzmann  et  al., 
4970].  UjHKJiHHecKaa  AMO  noTeHpnpyeT  a$$eKT  Ca2+  nepe3  9th 
npoTeHHKHnaaBi,  h  noaTOMy  yMeHBmemie  o6pa30BamiH  pATO  nocjie 
(|)apMaKOJiorHiiecKOH  pecHMnaTHsapnii  cmiJKaeT  cnopocTB  yKa3annBix 
peaKpHH  ii  BBi3BiBaeT  penpeccmo  coKpaTHTejiBHon  (fiynKpira  cepppa. 

OyHKpHH  cepppa  y  apanTiipoBaniiBix  jkhbothbix  coxpanHeTCH  npn 
9tom  b  dojiBHien  Mepe,  neM  y  kohtpojibhbix.  3to,  bo3mojkho,  odycjioB- 
jieno  yMenBrnenneM  3aBHCHMOCTH  ynpanjineMBix  KajiBpneM  peaKpiin, 
a  HMenno:  npoTennKiinas  h  ^>oc(|)opiijiHpyeMBix  npoTeiiiiKunasaMH 
KOMnoneiiTOB  Tpononinionoro  KOMnjreKca,  $oc(|)opHjia3noH  cucTeMBi, 
CTTP,  ot  pAMO.  Tpedyroipaa  OKcnepiiMCHTaJiBHon  npoBepKH  rnnoTe- 
aa  Tioppa3yMeBaeT,  hto  HMenno  ynejinneHiie  moiphocth  ji0Kajni30Ban- 
hbix  b  KJieTOMiiOH  MeMdpane  ii  ppynix  KjnoneBbix  nyHKTax  KJieTKH 
peryjiHTopiiBix  dejraoBBix  KOMnjieKCOB  cocTaBJineT  ocnoBy  yBejiiiHeHiiH 
moiphocth  Mexanii3MOB  caMoperyjinpiiH,  KOTopoe  peajiBno  BBiHBjmeT- 
cn  npn  peHepnapHH  cepppa  jkhbothbix,  apanTiiponaHnBix  k  <J)H3Hne- 
ckhm  Harpy3itaM  h  bbicothoh  nmoKciiH. 

OneBiipno,  ecjiH  nocTyjinpyeMoe  hbmh  apanTapnoHHoe  yBejrane- 
HHe  moiphocth  MexaniT3MOB  caMoperyjiHpHii  peiicTBHTejiBHO  cyipecT- 
ByeT,  TO  B  COHGTaHHH  C  nOBBimeHHOH  peaKTHBHOCTBIO  HCnOJIHIITeJIB- 
hbtx  opraHOB  k  MepnaTopaM  ono  pojijkho  odecnemiBaTB  MeHBmyio 
CTeneHB  BKJiioHeHHH  bbichiiix  ypoBHen  peryjiHTopHoii  nepapxHH  apan- 


TnpoBaHHoro  opraHH3Ma  —  MeHBmyio  CTeneHB  Harpy3KH  Ha  ero  Hen- 
p09Hp0KpHIIIIBie  MexaHH3MBI  BO  BpeMH  HHTeHCHBIIBIX  peaKpHH.  Pe- 
3yjiBTaTBi,  noJiyneHHBie  mhotemh  uccjiepoBaTeJiHMH,  cBiipeTeJiBCTBy- 
io t  o  tom,  hto  Tanan  CHTyapHH  HadjiiopaeicH  npn  poJiroBpeMemioH 
ycTOMHHBOH  apanTapHH  k  ninoKCiiH,  (|)H3HHecKHM  Harpy 3KaM  h  ppy- 
rHM  ^aKTopaM. 

Tan,  Manac  h  J4,ai<ep  [Myles,  Ducker,  1971]  nonasajm,  hto  y 
jkhbothbix,  npepBapiirejiBno  apanTHpoBanHBix  b  Tenenne  5  HepejiB  k 
bbicothoh  rnnoKCHH  na  Bbicoi’e  5400  m,  nopKeM  na  BBicoTy  8000  m 
He  BBi3BiBaGT  yBejiiiHenHH  BBidpoca  b  KpoBB  nopappeHajiHiia  h  appe- 
naJiHHa,  KOTopoe  oobimuo  nadjiiopaeTca  y  HirraKTHBix  jkhbothbix. 

Do  paHHBiM  Jle  BnaHKa  [Le  Blanc,  1909],  apaiiTapHH  kpbic  k 
xojiopy  upepoTBpaipaeT  oc'rpyio  aKTHBapnio  cHMnaToappeHaJiOBOH 
CHCTeMBI  npn  OCTpOM  B03peiICTBHH  rilllOKCHH. 

Mhh  h  coaBTopBi  [Chin  et  al.,  1973]  ycTanoBHJin,  hto  y  KpBic, 
apariTiipoBaHHBix  k  yMepeHiioii  (J)ii3HiiecKOH  Harpy3Ke,  ocTpoe  ijospen- 
cTBiie  ppyroro  (JiaKTopa  —  xojiopa  (b  'revenue  3  nac  npn  20  C) 

BbI3bIBaJIO  MeHBmHii  BBIXOP  B  IipOBB  KaTeXOJiaMIIIIOB  H  KOpTHKOCTepO- 
na,  neM  y  ueapanTiipoBainiBix  jihibotiibix.  9th  pamiBie  corjiacyiorcH 
c  pe3yjiBTaTaMii  uccjiepoBaniiH,  b  kotopbix  yc'raiiOBJieno,  hto  y  jkh¬ 
bothbix,  apanTiipoBaHHBix  k  (J)H3HTiecKOH  narpy3Ke,  na  c])OHe  nop- 
MajiBiioro  hjih  noBBimennoro  copepjKaniiH  Hopappenajiiina  b  MHOKap- 
pe  cHUJKeH  TeMH  ero  oOMena  h  yMeHBmeno  BBiCBoOojKpeHiie  b  mho- 
Kappe  npn  9KCTpeMaJiBiiBix  BoapeiicTBiiax. 

TaKHM  odpasoM,  y  apanTiipoBaHHBix  hhibothbix  nopMajiBHoe  co- 
pepJKamie  MepnaTopoB  CHMnaToappeHaJiOBOH  cucTeMBi  b  MiioKappe 
coneTaeTCH  co  cmiJKeHHBiM  odMeHOM  h  c  MeHBmen  penTporeHHoii  mo- 
6iuiii3apHeH  9thx  BerpecTB  npn  9KCTpeMajiBHBix  ciiTyapnax. 

yMeHBmeHne  C’reneHii  BKJiioneHHH  peryjiHTopHBix  MexaHH3M0B 
npn  cc[)opMupoBaBmeHCH  apanTapiiii  MOJKeT  6bitb  npopeMOHCTpiipo- 
Bano  lie  tojibko  na  npHMepe  CHCTeMBI  KaTexojiaMimoB.  C  TaKon  JKe 
onpepeJieniiocTBio  ono  nponBJineTCH  npHMemiTeJiBiio  k  ropMonaM 
KopBi  napnoneHHHKOB.  Tan,  IO.  T.  Chhiok  [1966]  noKa3aji,  hto  b  Ha- 
najie  TpenupoBOHHoro  nepnopa  pjiiiTeJiBiiBii:  6er  na  TpepSaiie  bbi3bi- 
BaeT  y  co6an  cymecTBeHHoe  noBBimemie  copepjKaHim  KopTimocTepo- 
na  b  njiasMe  KpoBH.  B  pe3yjiB'raTe  peryjuipHBix  TpemipoBOK  CTeneHB 
noBbimeHiiH  copepjKaniiH  ropMona  b  KpoBii  bo  BpeMH  narpysKH 
yMeiiBmaeTCH.  llopo6iiBie  pesyjiBTa'i’Bi  Gbijiii  nojiyneiiBi  h  ppyniMii 
HccjiepoBaTeJiHMii. 

CxopHBie  pe3yjiB'raTBi  bbihbjighbi  H.  A.  Ctojihpoboh  [1968J:  nocjie 
KpaTKOBpeMeiinoro  iiJiaBaiiHH  copepJKanae  KopTHKocrepoHa  b  luiaaMe 
KpoBii  ii  iiapnonenHHKax  noBBimajiocB  tojibko  y  HeTpeiiiipoBaiiHBix 
JKHBOTHBIX,  a  y  TpeHHpOBaHHBIX  OHO  OCTaBaJIOCB  HeH3MeiIIIBIM.  Chh- 
jKeHiiyio  peaKpHK)  KopBi  HapnonenHiiKOB  b  OTBeT  na  ocTpyio  narpya- 
Ky  y  TpeHiipoBaHHBix  k  (J)H3HHecKoii  narpy3Ke  jiiopeii  h  KpBic  oTMe- 
najiii  TaKJKe  (PpeHKJi  h  coTpypHHKii  [Frenkl  et  al.,  1969]. 

B  onBiTax  OrroBmia  ii  coTpypmiKOB  [Ottowicz  et  al.,  1967]  ycTa- 
noBJieHO,  hto  npepBapiiTejiBHaa  5-nepejiBiian  TpoHiipoBKa  na  Tpepda- 
ne  cTa6njiH3iipyeT  peai-mnio  HapnoneHniiKOB  bo  BpeMH  MaKcimaJiBHO- 
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fo  ycHJiHfl:  y  TpeHHpoBaHHwx  jkiibothbix  noBBimeane  KopTHKocTepo- 
na  h  noHHJKeHiie  ypoBHH  acKop6nHOBOH  khcjiotbi  b  HapnoaeamiKax 
6bijio  MeHBmHM  no  cpaBneimio  c  bthmii  noKa3aTejiHMH  y  HeTpeimpo- 

BaHHBIX  JKHBOTHBIX. 

MHoroBHCJieHHBie  oiibitbi  na  npBicax  c  peryanpHBiM  npiiMeHemi- 
en  pa3HOo6pa3HBix  ocipBix  B03AencTBiin,  b  tom  ancae  n  MBimeaHBix 
Harpy30K,  noKa3aan,  axo  ii3MeHemie  (JyHKpuoHaaBHOH  aKiiiBHOCTii 
rnno(|)H3apiio-afl;peHajiOBOH  cucTeMBi  npoxopiiT  pBe  $a3Bi.  IlepBafl 
(|>a3a  npoflojiHtaeTCH  okojio  7—12  pHen  n  xapaKTepii3yeTCH  ycnae- 
HneM  aKTiiBHOCTH  rnno(|)ii3apHo-appeHaaoBoii:  cncTeMBi.  EHopaa  <|)a3a, 
KOTopan  (|>opMiipyeTCH  b  KOtipe  Mecnpa,  xapaKTepn3yeTCH  CHHJKenn- 
en  OTBeTHOii  peaKpmi  npu  peiicTBiin  nan  yMepeHHBix,  Tan  n  chjibhbix 
pa3ppa/KHTeaen  [Pycim,  1973]. 

H3jioJKeHHBie  paHHBie  npiiBopaT,  Ha  nara  B3raap,  k  BaaraoMy  3a- 
Kaioaenmo.  JlojisoepeMeHHasi  adanray.ua,  xapanrepu3yerca,  c  oduou 
cropoHbi ,  yeejiimemieM  Mouyuocru  MexauuSMoe  caMopezyaayuu  or- 
dejibiibix  cucreM  opzauu3Ma ,  a  c  dpyzou  —  noebiuieuueM  peanrue- 
hoctu  3tux  cucreM  k  ynpaejiamuyuM  cuzuajiaM  —  MeduaropaM  u  zop- 
mohcim.  B  pesyjibrare  drozo  ypaenoeeuiueanue  adanrupoeauHozo 
opzanu3Ma  c  eueuiHeu  cpedou  docruzaercsi  npu  Menbuieu  crenenu 
SKAWHenusi  eucuiux  ypoeneu  pezyjiaropnou  «uepapxuu»  —  npu  6o- 
Jiee  skohomhom  (pyunyuonupoeanuu  Heupodudonpunnou  pezyjiayuu 
cucreM,  oreercreennbix  3a  adanrapuio. 

CyipecTBeimo,  hto  pear  upex  o  noBBiineHini  sc^eKTHBHocTH 
$yHKu;HOimpoBaHiifl  hmohho  apanTiipoBaHHoii,  OTBeTCTBeHHoii  3a 
apanxapmo  cucTeM&i,  a  He  opranii3Ma  b  penoM.  ^eiicTBUTejiBHo,  iiona 
neT  ocHOBaHiiii  pyMaTB,  hto  y  aiopeii  hjiii  jkiibothbix,  BBipa6oTaBimix 
CIICTCMy  IiaBBIKOB,  He  CBH3aHHBIX  C  Mo6lIJIH3aH;HeH  (jDyHKpiIH  ABHHie- 
hhh,  6ypex  6oaee  3(|)(|)eKTHBno  cjpyHKpHOHiipoBaTB  cepppe  n  ero  HepB- 
naa  peryjmpHH.  He  poKa3aHo  Tanate,  hto  caMaa  coBepmenHaa  apan- 
Tapua  k  (J)H3HaecKHM  narpy3KaM  yBeananBaeT  3$c]?eKTHBHOCTB  h  sko- 
HOMHHIIOCTB  $yHKpiIOHHpOBaHIIH  MexaHH3MOB  BBICHiefl  HepBHOH 
peaTejiBnocTH.  TaKHM  oopa30M,  aparmiBHoe  H3MeHeHne  cooTHomemia 
CTpyKTyp  h  yBeanaenne  3(Jx|)eKTHBH0CTii  cbyHiipHOHiipoBaHiia,  sko- 
HOMiioe  pacxopoBamie  CTpyKTypn&ix  pecypcoB  opraHii3Ma  xapaKTe- 
pii3yeT  HMeHHO  cncxeMy,  OTBexcTBeHHyio  3a  apanrapmo,  b  KOTopofl 
peajni30BaJica  cncxeMHBiH  cxpyKTypHBiii  caep. 

CiicTGMa,  OTBeTCTBeHHaa  3a  apamrapmo, 

KaK  AOMHHiipyiomaa  ciiCTeMa  opraHH3Ma 

Ao  chx  nop  npepMeTOM  paccMOTpeHHa  6bmh  ii3MeHeHna,  pa3Bii- 
BaioipnecH  BnyTpii  OTBeTCTBeHHon  3a  apanTapnio  cncTeMBi  opraHH3- 
Ma.  BmiMaHne  npu  3tom  6bijio  cocpepoToaeHo  Ha  CTpyKTypHBix  H3Me- 
HeHHax  b  3tom  ciiCTeMe,  KOTopBie,  nocTeneHHO  HaKanaiiBaacB,  yBean- 
aiiBaioT  ee  moiphoctb  ii  Ten  caMBiM  oSecneaiiBaiOT  npHoSpexenne 
peaaiM  opraHii3MOM  hob&ix  KaaecTB  —  ycToiiaiiBocTii  k  onpepeaeHHO- 
My  <J>aKTopy  cpepBi,  bo3Mo>khoctb  pernaTB  onpepeaeHHyio  3apaay. 
Tenepa  caepyeT  nopaepimyTB,  hto  apanTapna  He  aBaaeTca  npocTBiM 


caepcTBiieM  HAKonaemiP  CTpyKTypHBix  H3MeHeHiiH  BHyTpn  onpepc- 
aeHHBix  (|)yHKpHOHaaBHBix  cucTeM  opraHH3Ma.  3to  6oaee  caoa^noe 
aBaenne  npepcTaBaaeT  coooh  TaKJKe  pe3yaBTaT  ii3MeHeHiia  B3anMo- 
OTHomeHiiii  MeJKpy  CHCTeMaMii. 

Kan  H3BecTHO,  b  npopecce  apanTapna  MeavcncxeMHBie  OTHouieHiia 
o6bibho  MenaiOTca  b  cooTBeTCTBim  c  npirapimoM  poMimaHTBi,  otkpbi- 
tbim  b  GBoe  Bpena  A.  A.  Yxtomckhm.  Oh  paccMaTpiiBaa  poMHiiaHTy 
nan  KOiiCTeaaapiiio  B036y>K;i,eHnBix  peHTpoB,  KOTopaa  ycnaiiBaeT  cnoe 
B036y>Kpenne  3a  caeT  aioGaix  pa3ppa>KiiTeaen  cpepBi,  TopMoanx  bos- 
oyyKpenne  Bcex  ppyrnx  peHTpoB  h,  nopaHHaa  ce6e  onpepeaeHHBie 
ncnoaHHTeaBHBie  opraHBi,  B&icTynaeT  KaK  peaocraaa  cncTeMa,  onpu- 
peaaioipaa  BeKTop  oprami3Ma,—  ero  noBe/^erme  b  ycaoBiiax  peaabiion 
pencTBiixeaBHOCTH. 

Pa3BHTne  poMHHaHTBi  npepcxaBaaeT  co6on  npopecc,  b  Koxopon 
apKo  BBipa/KeHBi  6opB6a  h  epnHCTBO  ripoTHBonoaoHmocTeii.  Ae^CT:tjn“ 
xeaBHO,  B036y>KpeHiie,  HHTeHCHBiioe  (JiyHKpnoHHpoBaiiHe  poMiimipyio- 
lpeii  cncTeMBi,  BBi3BiBaeT  b  ycaoBiiax  peaoro  oprainisMa  xopMoaieiine 
peaxeaBHocxn  ppyrnx  cncTeM.  9tii  pBa  npoTiiBonoaoHvHBix  cocxoamia 
naxopaxca  b  epnHCTBe,  TaK  KaK,  BO-nepBBix,  ohii  CBasaHBi  Mea^py 
coGoii  npiianniio-caepcTBeHnBiMH  OTiiomeniiaMii,  BO-BTopiax,  ToaBKo  b 
coBOKyniiocTH  ohii  Moryx  ooecrieanxB  cocpepoxoaeime  Bcex  pecypcoB 
opraHH3Ma  na  peuieHini  onpepeaeiinoii  3apaim,  B03HiiKinen  b  npo¬ 
pecce  apanTapim. 

Aamisie,  noayaenuBie  b  nocaepnee  pecaxnaeTne,  no3BoamoT  pac- 
ninpiiTB  npepcTaBaeHiia  o  poan  poMiinaiiTBi  b  Mexami3Me  poaroBpe- 
MeHHoii  apanTapnn  n  opennTB  ee  3iiaaeHiie  b  (|>opMiipoBaHHii  <|>enoTH- 
na  /Kii both bix  ii  aeaoBeiia.  npu  3tom  cyipecTBeHHoe  3naaeHiie  npiio6- 
peTaeT  paccwoTpenHoe  BBiine  npepcTaBaemie  o  B3aiiM0CBa3ii 
^yHKpiin  ii  renexHaecKoro  annapaTa  pin|)(|)epeHpiipoBaHHBix  KaeTOK 
opraHH3Ma.  B  cooTBeTCTBim  c  3thm  npepcxaBaeuneM  yBeanaeirae 
(|)yHKpnn  poMnnnpyioipeH  cncTeMBi  3aK0H0MepH0  BaeaeT  3a  co6oii 
aKTUBapnio  cnHTe3a  HyKaeimoBBix  micaoT  h  6eaKOB  b  KaexKax,  06- 
pa3yioipiix  paHHyio  cncTeMy.  TopMOJKemie  t|)yHKpiiii  ppyrnx  cncTeM 
BaeaeT  3a  co6oii  cnnaienne  b  KaeTKax  iraTeHCiiBiiocTii  CHiixe3a  nyK- 
aennoBBix  KiicaoT  ii  SeaKOB.  IIhbimh  caoBaMii,  naMeaaeTca  bo3mo;k- 
iioctb  npenMyipecTBeHHoro  cxpyKTypHoro  o6ecneaeHiia  poMiiimpyio- 
ipiix  cncTeM  3a  caeT  ppyrnx  cncTeM  oprami3Ma. 

3tot  CTpyKTypHBin  3KBiiBaaeHT  poMimariTBi  poa>KeH  nan6oaee 
obicTpo  pa3BiiBaTBca  Ha  ypoBHe  bbicihhx  OTpeaoB  nepBiion  cncTeMBi, 
Tan  KaK  HeiipoH  aBaaeTca  KaeTKOH,  rpe  B3aiiM0CBa3B  Meffipy  (JtyHK- 
pneii  ii  reneTnaecKHM  annapaTOM  peaaii3yexcH  Han6oaee  cpoaHO  ii  b 
HiiipoKiix  MacmTaoax  (cm.  ra.  IV) .  AoKa3ano,  ^to  y®e  b  6aH®annnie 
ceKyripBi  nocae  naaaaa  B03oy/KpeHiiH  b  nenpoiie  Moryr  B03HiiKaTB 
HeKOTopBiii  petJinpiiT  SoraTBix  SHepraeii  (|>oc^)opHBix  coepiiHeHiiii,  mo- 
6iiaii3apHH  ranKoan3a,  HaKonaeHne  MoaoaHon  KiicaOTBi;  opHOBpeMen- 
ho  npoiicxopHT  aiiTiiBapna  npoTeoaiiTHaecKiix  d)epMeHTOB  h  yBeaiiae- 
Hpe  pacnapa  6eaKOB.  Bcaep  3a  3thm  pa3BiiBaeTCH  ppyroe  HBaeHne, 
a  iiMeHHO  aKTHBapiiH  ciiHxe3a  HyiiaenHOBBix  KncaoT  h  6eaKOB.  Baaro- 
papn  TaKon  aKTHBapnii  MHoroKpaTiioe  h  panTeaBHoe  yBeaiiaeHHe 


60 


61 


$yHKi}Hii  caktix  J)a3jiH^HHi  HenpoHOB  Moatex  npnBOflnxB  k  yBejiii^ 
Heiimo  MaccLi  axnx  kjictok  —  k  BBipaatenHon  nx  rnnepxpoijHiii. 

llpoflyitx  aKxnBannn  6nocnHxe3a  (oSpasyiomnecn  b  nflpe  h  Tejie 
HepBHOH  KJieTKIi  6eJIKH,  H  B  HaCXHOCXH  6eJIKII-(|)epMeHXBI  Me^naTOp- 
noro  oSneHa)  nocpeflcxBOAi  acKonjia3MaxnHecKoro  TOKa  nepeMemaex- 
CH  B  OipOCTKH  HenpOHOB  |  aKXHBanjHH  6lIOCHHXe3a  npOHCXOflHX  H  B 
caMbix  oxpocxKax,  a  xaiOKe  b  cHHanxnHGCKnx  cxpynxypax,  oSecnenn- 
Baiomax  Meatiienponiibie  KOHxaKXH.  B  iixore  aitxHBapHH  6uocnHxe3a 
CXaHOBHXCH  $aKXOpOM  $OpMHpOBaHMH  II  paCHIHpeHHfl  MOKIieiipOUHblX 
CHHanXHHeCKHX  CBH3GH  —  OCHOBOH  CXpyitxypHOI’O  aaKpenJieHHH  MHO- 
roiieiipoHiibix  chcxgm,  i])opMnpyioH;nxcH  b  M03re  b  upopecce  aflanxa- 
n,nn  k  Bnemneii  cpefle.  9xn  flamiBie  oananaiox,  hxo  cxaniioHapHBiM 
HJIH  nepHOflHlieCKH  BO306HOBJIHeMBIM  flOMHHaHTHBIM  peaitpHAM  B  no- 
nep;eHHH  opraHH3Ma  cooiBexcxByex  b  rojiOBHOM  Moare  npeoGjiaflanne 
onpeflejieHHbix  MHoroneiipomiBix  chcxgm  —  npeoSjiaflaHne,  peajinay- 
ioin,eecn,  no-BHflHMOMy,  3a  chgt  flpyrnx  cacxeM. 

Bosmohchoctb  (|)opMiipoitaiiMH  onpeflejieniibix  flOMimanx  b  Mosre 
JKHBoxubix  h  neJioBeKa  reHexHnecKH  flexepMHHnpoBana.  OflHaito  boii- 
poc  o  xom,  npeBpaxiixcH  jih  axa  bo3mo>khocxl  b  peajibHoexb  hjiii  ona 
oCTanexcfl  HencnojiB30BannoH,  pemaexcn  b  npopecce  HHflnBHflyajiBiio- 
ro  pa3BHXHH,  b  xofle  KOHxaKxa  c  oitpyataiomeii  cpeflon  n  aflanxapnn 
k  sen.  06pa30BanHe  b  nponecce  aflanxannn  cxpyKxypno  3aKpenjien- 
hbix  n  Hepeflito  BectMa  ycxonHHBBix  flOMiiiiiipyiomnx  cncxeM,  conpa- 
atemioe  c  xopMoatemieM  pa3BiixnH  flpyrnx  cncxeM,  HBJinexcH,  Ha  Ham 
B3rJIHfl,  OflHHM  H3  BaHtHBIX  MexaHE3MOB  $OpMHpOBaHIIH  (|)eHOXHna. 

HanSojiee  npKo  sxa  3aitOHOMepHocxB  npoHBJinexcH  b  nHfliiBHflyajiB- 
hom  pa3BHXHH  neJioBeKa.  CBoeo6pa3iie  3xoro  nponecca,  KaK  H3- 
BecxHo,  cocxoiix  b  xom,  hxo  oh  upoxeKaex  b  o6m;ecxBe.  CooxBexcx- 
Beirno  aflanxan,HH  neJioBeKa  Haniman  c  nepBbix  flHeii  ero  pa3Bnxiin  — 
3xo  aflanxapHH  ne  xojibko  k  npnpoflHOH  cpefle,  ho  xaitate  h  k 
o6ui;ecxBeHHOH,  cnepiK^HHecKoii  fljin  nejioBeita,  x.  e.  aflanxan;iiH  co- 
iptajiBHafl. 

OaKXBi  CBH^exejiBcxByiox,  hxo  gcjih  nejioBeK  na  nepBOM  hjih  bxo- 
poM  rofly  HtH3iin  yflajien  H3  coflnajiBHoii  cpeflBi  h  BOcnnxBiBaexcn  b 
cpefle  jkmboxhbix,  xo  Homo  sapiens  —  nejioBeK  pa3yMHBiii  b  nojiHOM 
3Haii6HHH  axoro  xepMiina  —  He  pa3BHBaexca.  /Jexn,  npoJKHBmiie  ne- 
ckojibko  jiex  b  o6in;ecxBe  bojikob,  o6jiaflajra  nejion  cncxeMon  HaBBiKOB, 
CBoiicxBeiiHBix  flaHHOMy  BHfly:  npBirajm  na  nexBipex  kohghhocxhx, 
oxoxhjihcb,  xep3ajia  h  noHtnpaJin  atiiByio  flo6Biny.  BMecxe  c  xeM  3xh 
cymecTBa  ne  oSaaflajm  npnMOxoatfleHneM,  peHBio  h  jipyniMH  oxjih- 
HHxejiBHBiMH  HpH3iiaitaMH  Homo  sapiens.  JJaate  necnojiBKo  Jiex  cne- 
unajiBiion  BocnuxaxeJiBiiOH  paOoxbi  b  HejiOBenecKOM  o6ni,ecxBe  ne 
npHBejiH  k  iiojiHon  peajiH3an,Hii  nepx  Homo  sapiens  h  nojiHOMy  hc- 
He3II0BeHHK>  BOJIHBIIX  HaBBiKOB.  CjieflOBaxeJIBnO,  flOMHHHpOBaHHe 
HaBBiKOB  JKHBOXHBIX  H  XOpMOJKeHHe  HaBBiKOB  HeJIOBeneCKHX  6bijio 
BeCBMa  yCXOHBHBBIM  H,  HO-BH^HMOMy,  CXpyKXypiIO  3aKpenJieHHBIM  B 
rojiOBHOM  M03re.  no  cyipecxBy,  sxh  (|)aKXbi  o3Hanaiox,  hxo  xojibko 
>kh3hb  b  o6in;ecxBe  Jiio^en  —  copnajiBHan  aflanxapnn  —  ^ejiaex  bo3Mojk- 
hoh  peajiH3an;Hio  reHexanecKH  flexepMHHnpoBaHHBix  nepx  nejioBeKa. 


CopnaJiBnan  aflanxapiin  HBjmeTCH  pemaionpiM  $aKxopoM  (|)opMH- 
poBaHHH  HejiOBenecKoro  (ftenoxuna  —  pemaroipiiM  ^aKxopoM  (|opMH- 
poBannH  coBpeMeHHoro  neJioBeKa.  nosxoMy,  Ha  Ham  B3rjiHA,  npaB 
H.  n.  ^ySimiiH,  yKa3BiBan,  «hxo  po/K,n;aioin;HHCH  nejiOBeK  —  sxo  oco- 
6aa  $opMa  JKHBOxHoro,  Koxopoe  cnoco6Ho  cxaxB  neiiOBeKOM.  Ero 
0C06eHH0CXB  COCXOIIX  B  XOM,  HXO  eCXeCXBeHHBIH  Ox6op  B  CBOe  BpeMH 
«3aniicajr»  b  ero  renax  xe  nepxBi  <|)H3HHecK0H  n  yMCXBeHHoii  opra- 
HH3apHH,  6e3  KOxopBix  ne  mojkgt  c(|)opMHpoBaxBCH  HejiOBGK  pasyM- 
hbih»  [Jl^y6iiHHH,  1973,  c.  103—104].  Ha  ocHOBe  CKa3amioro  BBime  k 
3xoh  cfiopMyjrapoBKe  mojkho  ji;o6aBiixB,  hxo  npeBpain;eirae  «oco6oh 
(JopMBi  >KiiBoxHoro»  b  neJioBeKa  ocyipecxBjmexcH  b  npopecce  couh- 
ajiBHOH  aflanxapnii  h,  no-BHflHMOMy,  npoiicxoflnx  nyxeM  npeimyme- 
CTBeniioro  cxpyKxypnoro  oSecneHciniH  cncxeM,  Koxopbie  AOMiinHpyioT 
b  xofle  aflanxan;nH  npii  oflHOBpeMeimoM  xopMomemiH  pa3BHXHH  Tipy- 
riix  cncxeM. 

J^OMimaHxa  HBjinexcn  KOHcxeiumpnen  B036y>K,n;eHHBix  iiepBHBix 
peHxpoB,  KOTopaH  noflHHHHex  ce6e  HcnoJinnxejiBHBie  opraHBi,  ynacx- 
Byiomiie  b  Aannoii  noBeAeiiHecKoir  peaKUiHH.  9xo  03iiaHaex,  hxo  npo- 
xuBopeHiiBBie  oxnomeniiH,  cKJiaflBiBaiom,necH  b  npopecce  aji;anxaii;HH 
Meatfly  cncxeMaMH  opraniisMa,—  npeiiMymecxBenHoe  cxpyKxypHoe 
oSecneneHiie  /lOMHHiipyioiflHX  cncxeM  n  xopMomemie  b  pa3BHXHH  flpy- 
rnx  —  flOJimnBi  npoHBJinxBCH  b  npopecce  iiHflHBHflyajiBHoro  pa3BHXHH 
He  xojibko  na  ypoBne  M03ra,  ho  n  na  ypoBHe  iicnojiHnxejiBH&ix  opra- 
hob.  J^eiicxBiixejiBHo,  b  nocjieflHiie  roflbi  hohbhjihcb  flaHHBie,  Koxopbie 
noKa3BiBaiox,  KaK  KOHKpexHo  peajiH3yioxcn  npenMyipecxBeiiHoe 
cxpyKxypHoe  oSecneneHne  flOMimiipyiomux  cncxeM  n  xopMomeHne 
pa3BnxiiH  flpyrnx  cncxeM  Ha  ypoBHe  ncnojiHnxejiBHBix  opraHOB. 

Bbihchhjiocb,  hxo  npn  TpennpoBKe  k  $H3HHecKon  HarpysKe  y 
MOJioflBix,  pacxymnx  jkiiboxhbix  BMecxo  o6bihhoh  rnnepxpo(fnn  mbi- 
menHbix  KJiexoK  cepflpa  nponcxoflnx  nx  flejieHiie  —  rnnepnjia3HH  — 
n  o6m;ee  KOJiHHecxBO  MBimenHBix  KJiexoK  b  cepflpe  onaaBiBaexcH  yBe- 
jiHHeHHBiM  6ojiee  neM  Ha  oflHy  xpexB.  CxpyKxypHBin  pe3epB  axoro 
oprana,  nrpaion^ero  Bamnyio  pojib  b  aflanxannn  k  (finanHecKon  na- 
rpy3Ke,  cyrpecxBeHHo  B03pacxaeT.  OfliioBpeMenno  naSjnoflaioxcH  npo- 
xiiBonojiojKHBie  H3MeneHHH  b  noHKax,  HaflnoHeHHHKax  n  nenemi.  Ko- 
jiHHecxBO  ne$poHOB  —  ochobhbix  c^yHKpnonajiBHBix  eflHHHu;  noHKH  — 
yMeHBmaexcn  na  25%,  a  KOJinHecxBo  KJiexoK  b  HaflnoHeHHHKax  n  ne- 
Henn  —  na  20—30%.  CxpyKxypHBin  pesepB  axnx  ntHsuenno  BaatHBix 
opranoB,  oHCBHflno,  CHHJK6H  [Bloor  et  al.,  1968]. 

9xox  $aKx,  6nojiornHecKoe  3HaHeHne  Koxoporo  aBxopBi  ne  oScym- 
flaiox,  npiiBeji  Hac  k  mbicjih,  hxo  nofl  BjinnnneM  aflanxapnn  b  panneM 
onxoreHe3e  Momex  nponcxoflnxB  nepepacnpeflejienne  KJiexoHHoro 
«f)onfla  Meatfly  cncxeMaMH  opraHH3Ma.  HocitojiBity  coflepatanne  flHK 
b  oflHOM  renoMe  (b  oflHOM  flnnjionflHOM  HaSope  xpomocom  flannoro 
mifla)  CTporo  noexonnno,  npeflcxaBjmjiocB  n;ejiecoo6pa3HBiM  npoBe- 
pnxB  sxo  npeflnoaoateHne  nyTeM  H3MepeniiH  coflepataHim  JJHK  b  oc- 
hobhbix  opranax  atnBOXHBix  b  npopecce  flocxaxonHo  HanpnateHHon 
flOJiroBpeMeHHon  aflanxannn  it  onpefleaenHOMy  $aitxopy  cpeflbi.  One- 
BIIflHO,  B03HHKaK)mne  npn  3TOM  H3MeHeHHH  COflepataHHH  JJyUK  B  op- 
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TaSjinna  5.  Bjinamie  a^anTai^nn  k  hiiiokchh  noBoposKAeniibix  /khbothwx 
na  co^epafaiiiie  J1IIK  bo  BHyTpeinmx  opraiiax 


BojiBimie  nojiymapiia 

41,7±1,2 

33,8+0,8 

<0,001 

1,83 

1,17 

M03JK6HOK 

81,9±4,8 

62,2±2,2 

<0,001 

3,60 

2,20 

TiiMyc 

382, 9±  13,2 

553,0±20,4 

<0,001 

16,90 

19,60 

miiTOBHAHan  ?KCJie3a 

3,9±0,8 

3,9±0,5 

— 

0,17 

0,14 

CepAno 

63,7±3,2 

90,5±3,5 

<0,001 

2,80 

3,2 

JlerKHe 

383,6±12,3 

467, 0±  20,5 

<0,001 

16,90 

16,50 

IlexeHb 

973,9±38,6 

1293,0±43,3 

<0,001 

42,80 

45,80 

E[OHKH 

183,4±8,4 

139,4±11,9 

<0,01 

8,04 

4,90 

HaAno’iexiiHKii 

8,7±0,8 

12,0±2,1 

>0,2 

0,38 

0,40 

CGMeHHHKH 

152,4±2,0 

170,6±3,1 

<0,01 

6,70 

6,00 

CyMMapnoe  coAep- 
ataHHe 

2275,7 

2826,1 

100 

100 

ranax  6ynyT  oxpantaxB  pa3BHBaiomiiecH  tbm  n3Menemm  KOJinnecTBa 

flHIIJIOHflHBIX  XpOMOCOMaJILHBIX  Ha6opOB  II JIH  KOJIHieCTBO  yCJIOBIIBIX 
flHnJIOHAHBIX  KJieTOK. 

Ha  ocHOBe  axoro  1103x03a  naMii  coBMecxiio  c  coxpyAHnpen  Ta#- 
JKiincKoro  rocy3apcxBeiinoro  MennipaHCKoro  imcxnxyxa  C.  H.  /Jypo- 
boii  6bijio  H3yiieH0  BJiiinniie  ananxapnii  k  3HanHxejiBH0H  BBicoKorop- 
Hoii  rnnoKCHH  na  couepjKanne  JJHK  bo  BHyxpennux  opraHax  KpBic, 
KoxopBie  BMecxe  c  KopMunpiMH  caMKaMH  6bijth  no3HHXBi  na  BBicoxy 
3400  m  nepe3  cyxKH  nocjie  poKAemin  (1-h  cepna),  n  B3pocjibix  Kpwc, 
ri03nHXBix  na  BBicoxy  nepe3  45  cyxoii  nocjie  poHcnenna  (2-h  cepna). 
B  o6enx  cepnax  AJinxejiBnocxB  npeSbiBaHna  Ha  BBicoxe  30  MOMeHxa 
3a6oa  jkhboxhbix  cocxaBJiajia  45  cyxon.  KomjeHxpaijHio  JJHK  b  op- 
ranax  onpe3ejiaJin  no  Mexofly  P.  T.  IJaHeBa  n  T.  V.  MapnoBa 
[1960]  b  M03H$HKar;HH  B.  B.  PajiKima  n  F.  ft.  Eep3BiineBa  [1968], 
a  C03ep?KaHHe  flITK  paccnnxBiBajiocB  nan  npon3Be3enne  KonpeHxpa- 
pnn  Ha  bgc  opraHa. 

BBiaCHHJiocB,  nxo  45-3HeBHaa  a3anxanna  noBopo>K3ennBix  jkhbox- 
iibix  k  ycjioBHHM  BBicoKoropi.a,  x.  e.  npe>i«3e  Bcero  k  ycjiOBiiaM  bbi- 
coxnon  rnnoKcnn,  cynjecxBeHHo  ne  noBJinajia  na  nx  pocx  —  Bee 
a3anTnpoBaiiHBix  npBic,  xan  >ne  nan  n  kohxpojibhbix,  cocxaBJiaji 
okojio  80  r.  03iiaKO  Bee  BiiyxpeHHiix  opranoB  n  Konpenxpaunn  b  mix 
7[TTK  cymecxBenno  HSMeHnancB.  B  nxore  o6iu;ee  co3ep>KaHiie  JJHK  b 
oprann3Me  a3anxnpoBaHHBix  >kiiboxhbix  B03pocjio  noaxn  na  25%, 
npnneivi  b  03Hnx  opranax  coAepmamie  J\EK  n,  cjie30BaxejiBH0,  ko- 
jinnecxBO  reHOMOB,  cymecxBeHno  yBejinamiocB,  a  b  3pymx,  nao6o- 
pox,  yMeHBmnjrocB. 

3xii  3aHHBie,  npe3cxaBjieHHBie  b  xaSji.  5,  CBii3exejiBcxByiox,  axo 
nanSojiee  BbipaweHHoe  yBejuinemie  coAepmamra  ftHK  pa3BiiBaiiocB 
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Ta6.mu,a  6.  B.mmine  a^anTanmi  k  hiiiokchh  Bspoc.ibix  /Khbothmx 
na  coAepvKaHiie  JPIK  bo  BiiyTpeminx  opranax 


Coflep/Kamie  3HK,  MKr 


KOHTpOJIb 

(n  =20) 


saw 


CoaepaiaHiie  3HK, 
%  ot  cyMMapnoro 


KOBTpOJIb  ^nTa' 


BoJiMime  nojiymapmi 

68,1+2,3 

43,9±1,4 

<0,001 

1,78 

0,91 

M03>KeX0K 

70,3±2,8 

87,8±5,2 

<0,01 

1,84 

1,83 

TnMyc 

485,1  ±22,1 

529,0±12,8 

>0,05 

12,70 

11,00 

lUjrroBHAHan  >KeJie3a 

7, 7+1, 2 

5,1  +0,6 

<0,05 

0,20 

0,1 1 

CepAne 

84,8±2,3 

1 1 5,0±  1 ,9 

<0,001 

2,12 

2,40 

JlerKHe 

632, 5±  18,5 

657,7±34,2 

>0,1 

16,50 

13,70 

Ile'ieni. 

1920,0±52,5 

2852,4+10,0 

<0,001 

50,20 

59,50 

IIOBKII 

268, 9±  12,2 

230,7±9,8 

<0,01 

7,03 

4,80 

HaAnoMexHHKii 

11,2±0,9 

13,9±1,2 

>0,05 

0,29 

0,29 

CeMeimnim 

276, 0±  14,4 

258,6±5,9 

<0,1 

7,20 

5,40 

CyMMapnoe  coAep- 

3832,0 

4794,7 

100 

100 

jKaHHe 


b  opranax,  KoxopBie  Bxoflnx  b  cocxaB  encxeMBi,  30MHHnpyioin;en  b 
apon;ecce  asanxapun  k  ninoKCiin,  x.  e.  encxeMBi,  r3e  cJjopMiipyerca 
expyKxypiiBin  cjig3.  Tan,  b  cepApe  coAep/Kamie  ^HK  yBejinaeno  na 
42%,  b  Ha3iioaeaHiiKax  —  na  38,  b  Jiernnx  —  Ha  16%.  CosepJKamie 
HK  pe3K0  yBejinaeHo  xaione  b  neaemi,  noxopaa  peajmsyex  cniixes 
ajiB6y.Mima  KpoBii  11  MO/Kex  iirpaxa  pojiB  b  KpoBexBopeimn,  a  xaione 
b  03HOM  ii3  ocHOBiiBix  opranoB  iiMMynoreiiesa  —  b  xioiyce,  pojii.  ko- 
xoporo  b  a3anxau,nn  k  rimoKcmi  HencHa.  HanpoxiiB,  b  opraHax,  rn- 
iiepiJiyiiKHim  KoxopBix  ne  HBjiHexca  ?Kii3HeiiHO  BaJKHBiM  3BenoM  aAan- 
xapnonHOH  peaicumi  na  HesoeTaxoK  KHCJiopo3a  (a  iiMeimo:  b  Cojib- 
ijiiix  nojiymapiiHX  rojiOBiioro  noara,  MoamenKe,  a  xaiiJKe  b  nonKax), 
co3ep/Kamie  AHK  n  cooxBexcxBeHHO  KJiexo'iHBix  reiioMOB  cmoKeHo  Ha 
23—26%.  OxnociixejiBHo  nonen  cjieAyex  oco6o  oxMexuxB,  nxo  npn 
rnnoKcnn  11  a3aiixaniin  k  Hen  iiaftjuoAaioTCH  paccMaxpiiBaeMBie  b 
AaJiBHenmeM  Anypexu'iecKnii  n  iiaxpniiypexHnecKHH  oifxfseKXBi,  o6yc- 
jiOBJieiiHBie  ciimKennoM  peaACopfinim  11031,1  11  naxpnn  is  hbbhxbtx  ka- 
TiajiBpax.  3xo  cimmeHiie  cJ)yiiKii,iiii  Banuieiimiix  0x310101$  neifipoiia  >111- 
.inexcn  Beponxiioii  npii'iniioii  oxnocHxeABiion  axpocjniii  napeHx hmbi 
iiohkh  11  yMeiiBuieiniH  KOJiiinecxBa  KJiexon  b  oprane. 

BjimiHiie  aAanxapnn  Ha  paciipeAejieiine  KJiexonHBix  renoMOB 
\ie?K3y  opraHaMn  coBepineiiHo  onpe303enno  no3XBep>K3aexcn  Aaimi.i- 
mh,  iipe3CxaB.xeiiHBiMH  b  3Byx  rioc3e3Hiix  rpa^ax  xa6ji.  5,  tag  cyM- 
\iapnoe  co3ep>Kanne  J[HK  bo  Bcex  Biiyxpeimux  opranax  npiimiro  aa 
100%  n  noKaaano,  naiton  npopeux  ox  axoro  KOAiniecxBa  ^HK  co- 
AepjKnxcH  b  na>K30M  na  opranoB.  B1131T0,  nxo  a3anxannn  k  rnnoKcnn 
npiiBejia  k  HCKoxopony  yBejinnemno  xoii  nacxii  noxopaa  npn- 

K0311XCH  na  cep3pe  11  neMeiib,  11  peano  cnn3HJia  nacxB  J^HK,  ahcjio- 
niipoBaniiyio  b  oojibuiiix  nojiymapimx  ronoBHoro  Moara  11  nonnax. 


3  3.  MeepcoH 
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AnJibHenmne  3KcnepiiMenxbi  noKa3ajin,  axo  3<|)<|)eKx  rnnoKcnn  Ha 
pacnpeAeJiemie  renoMOB  MejKAy  opraHaMH  h  CHCTeMaMH  3aBnciiT  ot 
Toro,  na  KaKOM  KOHKpeTiio  oxane  OHToreHe3a  oprammi  BbinyjKAen 
6biji  aAanxnpoBaxbca  k  bbicoxhoh  rnnoKcnn.  B  Ta6ji.  6  npeAexaB- 
jieiibi  AaHHtie  o  BJiHanmi  aAanxan;iiii  K  BbicoKoropbio  na  coAepJKanne 
AHK  b  opranax  jkiiboxhmx,  Koxopwe  6bijih  noAnaxw  na  Bticory 
3400  m  b  BoapacTC  45  cyxoK  h,  Tan  JKe  Kan  JimBoxiibie  b  tojilko  axo 
paccMOxpcnnoH  cepnn,  naxoAiunicb  xaM  45  cyxoK.  06mnii  Bee  xejia 
y  axil x  jkhboxhbix  k  Konpy  nepno^a  aAaiixau,un  OKaaajica  yMcm»- 
HieHHBiM  Ha  10%,  a  KonpenxpaipiH  AUK  bo  mhohix  BHyipcnmix  op- 
raiiax  6buia  3iiaaHxejibiio  yBGJiiiaena;  b  uxore  cyMMapnoe  coAepJKa- 
ime  AHK  bo  BHyxpenHHx  opranax  Bospocjio  na  25%.  TTpn  oxom  co- 
AepjKaime  AIIK  b  cepApe  n  neaenn  yBejinanjiocb  b  3na«mxejiLiio 
6ojibmeii  Mepe,  a  HMeuHO  na  35  n  48%  cooxBexcxBeuno,  a  coAepjna- 
ime  AUK  b  6ojibimix  nojiymapnax  rojroimoro  M03ra,  miixoBiiAnoii 
jitejieae  h  noHKax,  nanpoxnn,  chii3hjiocb  na  35,  33  n  14%)  cooxbcx- 
cxBemio.  Aarmwe  A^yx  nocjieAHiix  rpacj)  xa6ji.  6  noATBepjKAaiox  nxox 
(|)aKx  bjiiihiihh  aAanxan,nii  k  rnnoKcnn  na  pacnpeACJicmic  AHK  mgjk- 
Ay  oprariaMii  h  noKa3biBaiox,  axo  xa  aacxb  AUK,  noxopan  oSbimiio 
naxoAHTcn  b  neaenn  n  cepApe,  noA  BJinanneM  aAanxarpin  HecKOJiLKO 
yBejinnujiacL,  a  rjui  nojiymapnii  rojioBnoro  M03ra  n  noneit  axox  no- 
Ka3axejiB,  HanpoxiiB,  yMeiibmnjica  b  2—1,5  paaa. 

AoKa3annoe  naMii  aAanxaipionHoe  nepepacnpeAejienne  KJiexoaHbix 
renoMOB  ne>KAy  cncxeMaMii  opramioMa,  no-BiiAHMOMy,  npeAcxaBjmex 
co6on  Aocxaxonno  BaJKHoe  HBJienne.  Oaho  03  bo3mo>khbix  ero  oo'bac- 
neHHH  cocxonx  b  xom,  axo  o6ru,ee  KOJiiiaecxBo  KJiexoanbix  reHOMOB, 
oOpasyioipiixcn  b  oprami3Me,  n  cooxBexcxBeuno  ero  oSmaa  KJiexoa- 
Han  nonyjinpiin  ne  6e3rpairaanbT,  a  onpeAeJienHbiM  o6pa30M  jiiimiixii- 
poBaiiBi.  ITpn  aAanxauiHH  pacnpeAeJiemie  oxoro  orpannaennoro  K.ae- 
xoanoro  cjioima  npoxenaox  tioa  3HaKOM  npeiiMymecxBa  AOMnnnpyio- 
ih;hx  ciicxeM  —  ohh  nojiyaaiox  6ojibme  renoMOB  3a  caex  Apyrnx 
chcxgm.  Tan,  b  pe3yjiBxaxe  npn  npoxeKaiomeii  b  panneM  onxorene3e 
aAanxan,Hii  k  (J)H3HaecKon  narpysne  0Ka3biBaexca  yBejinaennon 
KJiexoanaa  nonyjiapnH  CKejiexiibix  MBimn;  cepAAa,  vxernnx,  no  chh- 
jnena  KJiexoaHaa  nonyjiapira  neaenn,  noaen.  Ilpn  aAanxapnii  b  xom 
me  nepnoAe  onxoreHe3a  k  3Haanxe.xBnon  rnnoKcnn  0Ka3biBaexca  yne- 
jinaeniion  KJiexoanaa  nonyjian;HH  cepAAa,  JierKiix,  neaenn,  xiiMyca, 
no  cnnjKeHa  KJiexoanaa  rionyjranna  nojiymapnn  rojioBnoro  M03ra  n 
noaen.  Mojkiio  npeAexaBHXB  ce6e,  axo  npn  panHeM  OBJiaAemin  cjiojk- 
nBiMH  HaBBmaMH  oKaJKyxca  yBeJinaeHHoii  KJiexoanaa  nonyjiaipia  ox- 
BexcxBeiiiiBix  3a  3xn  HaBbimi  ciicxeM  rojioBnoro  M03ra  11  cniuKeiiiion 
KJiexoaHaa  nonyjian;iia  Kaiaix-xo  hhbix  ciicxeM.  Hhbimh  caoBaMii, 
cxpyKxypiiBin  pesepn  n  (JiyiiKAHonaJibnaa  Momuocxb  AOMHnnpyiomnx 
cncxeM  oKaabiBaioxca  neoSpaxiiMo  yBejinaeHHbiMH,  a  cxpyKxypHBm 
peaepB  11  $yiiiai;HOHajibHaa  MomHoexb  3axopMo>KeHHBix  cncxeM  neoo- 
paxiiMO  cniiJKeiiHBiMn. 

Tanoe  npeACxaBaemie  0  pojin  npeiiMymecxBennoro  cxpyiixypnoro 
oGecneaeniia  AOMiiinipyiomiix  cncxeM  npn  aAanxanim  na  panneM 
oxane  iiriAHBiiAyajiBnoro  pa3Biixna  xoporno  cooxBexcxByex  H3BecxHO- 
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My  nojioJKenmo  0  bbicokoh  oGyaaeMocxii  n  BbicoKon  xpeiinpyeMocxii  b 
atom  nepnoAe  pa3Biixna.  Bnecxe  c  xeM  Aannoe  npeACxaBJienne  no3- 
Bojiaex  noATiepKHyxL  oxnocnxejiLnyio  n,ejiecoo5pa3nocxB  aAanxapiiH, 
noxopaa  MOJKex  bbihbhxbch  na  6ojiee  no3AHeM  oxane  jkh3hh,  KorAa 
BC.xeACXBiie  ii3MeHeHna  ycjioBim  Bnenmeii  cpeA&i  oprann3M  BbmyjKAen 
aAanxnpoBaxbca  k  coBepinenno  hhbim  c{)aKxopaM  n  oxBexcxBeHHbiMH 
:,a  aAaiixau;iiio  —  AOMiimipyiomiiMii  —  Moryx  oKasaxbca  nan  pa3  xe 
cncxeMbi,  KJiexoanaa  iionyjmmia  Koxopbix  yMeHbineiia.  B  oxom  cjiy- 
nae  pe3ncrenxiiocxb  oprami3Ma  k  AencxByiomnM  c|iaKxopaM  cpeAW 
cniiJKena,  axo  mojkgx  cxaxn  npnanHon  JKH3iieniibix  cpbiBOB  hjjii  60- 
Jie3neii. 

TaiaiM  o6pa30M,  apesMepnaa  110  CBoeii  HanpaJKennocxn  aAairra- 
n,na  k  onpeAeJiennoMy  (JiaKxopy,  AJiHTejibnoe  Bpewa  npoxenaa  ycnem- 
no,  nMeex  xgm  ne  Menee  Bbiconyio  «cxpyKxypnyio  n;eiiy»  n  3aKjnoiiaex  b 
ceoe  110  Menbineii  Mepe  ABe  noxeimiiaJibHbix  onacnocxii.  Bo-uepBbix, 
B03MOJKHOCXb  (JiyiiKniionajibiioro  nexomenna  cncxeMbi,  AOMiiiinpyjo- 
lAeii  b  aAanxan;noHHOH  peaKpnn,  o  aeM  roBopiuiocb  Bbime,  11,  bo- 
Bxopbix,  cniiJKeHiie  crpynxypiioro  n  cooxBexcxBeuno  cJ)yiiKii,Honajibno- 
10  pe3epBa  Apyrnx  ciicxgm,  Koxopwe  iienocpeACXBeniio  ne  yaacxByiox 
b  aAarixanHOHnoH  peaKpnn  n  oKa3biBaioxca  AexpeHnpoBaiinbiMH. 

EcxecxBeHHaa  Mepa,  noxopaa  mojkgx  lipeAynpeAnxb  06a  oxn 
aBjienna,  cocxonx  b  xom,  axo  nocpeAcxBOM  noBeAenaecniix  peaKpnn 
oprann3M  orpamianBaex  iinxeiiciiBHOc  rb  n  AJinxejiBnocxB  AeiicxBiia 
naJKAoro  113  (JianiopoB  cpeABi  n  BMecxe  c  xeM  yBejinanBaex  cireaxp  — 
pa3iiooopa3ne  axnx  ^anxopoB.  Tanon  nepexoA  ox  oAHoexoponneii 
aAanxan,nn  11  oAnocxopoimero  pa  ami  xn a  ^eHOxnna  k  KOMSiiHiipoBan- 
noii  aAarixan,im  11  oxHOCHxejibnc  rapMomianoMy  pa3Bnxnio,  no  cyipe- 
cxBy,  osHaaaex  yaex  xpe6oBaHiin  cpeAbi  He  xojibko  b  Aannbiii  oxpe- 
30K  BpeMenn,  no  11  b  6yAyni;eM;  axox  nepexoA  noApa3yMeBaex  6o.aee 
nepcneKxiiBUbin  «c  xoaKii  3penna  oprami3Ma»  BapnaHx  aAanxapnii. 

B  peajibnwx  ycHaoBiiax  CMena  AOMimaHT,  onpeAejiaionj,iix  Benxop 
noBeAeHua  oprannaMa,  oobiano  iipeAOiipeAejiena  ii3MeneiiiiaMn  bo 
BiieinHeii  cpeAe;  npHMeniixejibiio  k  A^nTeJibno  AencxByioipnM  cjpaKxo- 
paM  n  AOJiroBpeMeniion  aAanxan,Hii  011a  03Haaaex  3aMeny  oahoh  ox- 
BexcxBennon  3a  aAanxan,ino  cncxeMbi  Apyroii.  9xa  3aMena  oSecnean- 
Baex  B03MOHxnocxb  iiocjieAOBaxejibiion  aAanxapnn  oprami3Ma  Ko 
MHornM  B03iiiiKaioin,iiM  b  npopecce  jkh3hh  H3MeiienHaM  b  cpeAe  0611- 
xamia,  ko  MHoraM  BHeinmiM  c{>aKxopaM.  PasyMeexca,  opraini3M  mo- 
JKex  0 ahob p eMe  11  n 0  npncnocaojniBaxbca  ko  mhoi’hm  BiieniHHM  c|iaK- 
TopaM,  pa3rpaHnanBaa  cooxBexcxByiom,ne  cneipiaJiH3HpoBaHHbie  pean- 
n,nn  bo  BpeMenn.  OAnano  ero  aAanxan,noniibie  bo3Mojkhocxii  He  6e3- 
rpannanbi.  HoaxoMy  BaJKHoii  npeAnocbijiKoii  pa3BepxbiBanna  b 
upopecce  oiixoreneaa  hobmx  AOJiroBpeMennbix  aAanxan,noiinbix  peaK- 
miii  aBjiaexca  aacxnanoe  nan  nojinoe  ycxpaHemie  panee  cjiojKiiBmen- 
ca  aAanxan,iin  —  paccMaxpiiBaeMbin  b  AaJiBHeiiineM  npon,ecc  AeaAan- 
xan;nii. 


3* 
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OfipaTiiMocTb  apanTapim, 

aujiCHHH  cfmsiiojiorimecKoii  11  naTOJioriiiecKOH  peapaiiTapim 

Bo3MO?KHOCTb  o6paTHoro  paaBHTHH  npopecca  pojiroBpeMeHHoii 
apanxapim  nojiynaeT  CBoe  Bbipameraie  b  nocTeneHHOM  iiCHe3H0Bemm 
apanTapim  k  (|)H3iiHecKHM  narpyaKaM,  runoKCim,  ximinecKiiM  $aKTO- 
paM  nocjie  npeKpameHHH  aghctbiih  bthx  <$aKTopoB.  iloKaaano,  hto  b 

3 TO  BpeMfl  UpOHCXOflHT  POBOJILHO  SbICTpoe  HCHG3HOB6HI16  CIICTeMHOrO 
CTpyKTypiioi'o  cjiepa,  cocTaBJimoipero  ocnoBy  Kamporo  H3  3thx  Ba- 
piiairroB  apanTapim  (yMeriBinernie  Maccbi  CKejieTHbix  Mbimp,  KOJimie- 
CTBa  b  mix  MUTOXOiippim,  yMciu.iueiiiie  Maccbi  JierKHX  ii  ceppeHiioii 
Mbwipw  jiocjre  lipeKpaipeiuiH  ({niaii'iecKiix  narpyaoK,  yMenbniLMiue 
Maccw  upaiioro  mejiypoHKa  cepppa  h  nocToneimoe  HcaesHOBenno  no- 
JiiiHiiTOMiiii  nocjie  BHxofla  oprauii3Ma  na  ycjioBim  niiiOKciiii,  yMeiib- 
moHJie  aKTIIBHOCTH  CHCTeMbl  MUKpOCOAiaJILlIOrO  OKlICJieHIIH  II  MaCCbl 
neneim  nocjie  npeKpaipemia  BBepetimi  apob). 

MexaMH3M  paHHoro  HBJiemiH  coctoht  b  tom,  hto  lienocpepcxBeH- 
ho  nocjie  peaKoro  CHumemifl  Harpy3KH  na  jnoCoii  H3  opraHOB,  o6pa- 
ayimpiix  c{iynKpiioiiajibiiyio  cncTewy,  OTBeTCTBemiyic  3a  apanTapmo, 
b  HeM  npoTTCXOAHT  peanoe  liapeime  ciiiixeaa  PHK  n  yMenbuieime  ko- 
jinaecTBa  nojiiicoM.  KaK  cjiepcxBiie  cmiTea  Gejnta  b  oprane  ciimKaeT- 
cr  it  HaiiHiiaeT  OTCTaBaxb  ot  ero  pacnapa  —  Macca  cxpyiiTyp  oprana 
yMem.maoTCR. 

TaK,  b  iiamiix  3KcnepiiMenTax  nocjie  45-phgbhom  oapoKaMepnoii 
apaimipnii  ua  «BbicoTe»  7000  m  y  Kpbic  HaSjnopajiocb  yBejiMHemie 
Beca  mejiypoHKOB  cepppa  Ha  42%,  a  chhtc3  6ejiKa  b  ceppne  no  bkjiio- 
Henino  MeaeHbLx  aMHHOKHCJiOT  6bip  yBeJinaen  na  20%.  Hepe3  3  cy- 
tok  nocjie  npeKpaipeiniH  rnnoKCiiHecKiix  B03peiicTBHii  Bee  mejiypon- 
kob  ociaBaJiCR  yBejimieHHbiM  Ha  40%,  a  miTenciiBiiocTb  ciii-rresa 
CejiKa  cmimajiacb  ao  KOHTpojibiioro  ypoBiia.  Ha  7-ii  ii  15-ii  penb  pe- 
apanTapma  Bee  mejiypoHKOB  6bui  yBejinnen  na  35  h  10%  eooTBeTCT- 
BeHHO,  ciiiiTe3  GcjiKa  b  cepppe  b  3tii  cpomi  obiji  CHnmeH  no  cpaB- 
HeHmo  c  KoiiTpojieM  cooTBeTCTBeiiHO  na  40  ii  30%.  Ha  30-ii  peni>  pe- 
apaiiTapiiH  Bee  mejiyponKOB  h  cimxea  Gejrca  b  cepAPe  naxopiijracb  11a 
KOHTpojibiioM  ypoBHe  [Meepcon,  1967]. 

B  ppyroii  pa6oxe  JiaSopaTopmi  Maeey  upaBoro  mejiyponna  cepppa 
ii  copepmaime  PHK  b  MHOKappe  oxoro  mejiypoHKa  onpepejuum  b  pa3- 
jiHHHbie  cpoKH  nocjie  lipeKpaipeHiiH  20-AHeBiioii  oapoKaMepnoii  apan- 
Tapiiii  Kpbic  na  «BbicoTe»  6000  m.  Hocjie  OKonpamiR  itypca  Boapeii- 
ctbtih  Ha6jifOAajincL  rnnepTpo(|>Hfl  npaitoro  mejiypoHKa  ii  yBejiiiHeime 
copep/KaniiR  b  neM  PHK.  K  10-My  pmo  peapaiiTapHH  6bijio  yxpa'ieno 
54%  rnnepTpo(|)MH  h  57%  apaiiTapnoHHoro  npnpocTa  PHK.  LIepe3 
20  cyTOK  6mji  yipapen  81%  rnnepTpo<|piH,  a  copepmaune  PHK  bo3- 
BpaTMJiocb  k  HopMajibiioMy  ypoBiiio.  Hepes  40  cyTOK  nocjie  npeppa- 
ipemiR  nmoKCiipecKHX  B03peHCTBiifi  Macca  npaBoro  mejiypoHKa  n  co- 
pepmamie  PHK  b  HeM  ne  OTJimiajmcb  ot  kohtpojir  [  Kojiokojib>iiiko- 
Ba,  KopoJibKOB,  1976].  IIpiiMepHo  TaKoii  me  TeMn  o6paTHoro 
pasBHTHR  ciicTeMHoro  CTpyKTypnoro  cjiepa  apanTapim  6biji  npope- 
MOHCipppoBaH  b  iiccjieAOBaHiiHx  ppynix  jia6opaTopnii. 


TaK,  b  3KcnepiiMeHTax  KyTHjieTTa  h  coTpypunKOB  [Cutilletta  et 
ill..  1975]  rmiepTpO({)iiio  Jieiioro  meJiypoHKa  cepppa  Bbi3BiBa.Tiif  cy- 
.KOHneM  BocxopRipeii  aopTBi  y  Kpbic.  Llepea  28  cyTOK  nocjie  oiiepa- 
nun  Macca  jieBoro  mejiypo«iKa  n  copepmaniie  b  HeM  PHK  6bijm  yBe- 
ui'ieHbi  npiiMepno  na  50%.  llocjie  axoro  rinrep^iyiiKpino  cepppa  pea- 
ko  npeKpaipajm  nyxeM  ypajieHHH  Kojibpa,  cymaioipero  aopxy.  Macca 
/KejiypoHKa  u  copepmamie  b  neM  PHK  KpyTo  yMeHbiuajiocb  yjKe  b 
ojriimaiimne  3  cyxop,  saxeM  oim  yMeubmajiiicb  Mepjieiiiiee  h  nepea 
20  cyTOK  ne  OTJiiiMaJincb  ot  kohtpojir.  Tanoro  pojpi  oOpaxiiMocTb 
uiKaaaiia  b  nacTORipee  BpeMH  n  nocjie  pjiirreJibHoro  cyipecTBOBaHHR 
KOMiieHcaTopiibix  npncnoco6jienHH  y  nejioBeKa.  TaK,  6ojibmap  ni- 
nep-rpo^piR  Jieiioro  mejiypo'iKa  cepppa  'lejiOBeKa,  Bbi3BaiiHafl  nopoKOM 
aopTajibHbix  KJianaiioB,  npexepneBaeT  nojiHoe  oSpaxnoe  paaBiniie  b 
re'ieime  Cjinmaiimero  ropa  hocjio  yciieumoii  xiipyprii'iecKoii  onepa- 
pim,  oGeciie'iiiBJiieii  ycTpanemie  iiopona  nyToM  nepecapiiH  hobbix 
KJianaiioB.  Hpn  otom  Macca  mejiypouita  yMeiibmajiacb  npiiMepiio  Ha 
90  1-  n  HapywcHHH  coKpaTHxeJibiioH  $ynKpiiH,  HaGinopaBrnnecH  1 1  pn 
fiojibmon  rimepTpo(J)iiH,  oKaabiBajnicb  ycTpaiieiiiibiMii  [Krayenbuh], 
1977]. 

3tii  (JiaKTbi  CBHpeTejibCTByiox  o  tom,  pto  b  o6paTiioM  pa.3bmthh 
apanTapnoHiioro  CTpyKTypHoro  cjiepa  Bamiiyio  pojib  nipaex  ciihjko- 
mie  ciiHTe3a  iiyKJieimoBbix  kiicjiot  h  ocjikob.  Bonpoc  o  bo3mojkiioh 
pojiii  b  3tom  npopecce  MexaimaMOB,  oTBexcTBemibix  3a  pa3pymeHiie 
KJieTOPHbix  cxpyKTyp,  lianpnMep  jni3ocoMiibix  cfiepMCiiTou  hjih  npo- 
pyKTOB  nepeKHCHoro  OKiicjieHiiR  JiimiipoB,  RBJiHexcR  b  iiacroRipee 
speMH  npepMexoM  iiccnepoBanim.  ripiiMeiiiiTeJibiio  k  cepppy  noiiasa- 
lio,  hto  oopaTiioe  pa3BHTiie  nuiepTpo(|)iiH,  BbiaBaHHoe  cymeHiieM 
aopTbi,  lie  conpoBompaeTCR  aKTimapneii  JiH30COMHbix  tJiepMeiiTOB, 
a  oopaxuoe  paaBiixue  nmepTpo(|mii,  Bbi3BaniioM  BBepeuncM  TiipoK- 
cima,  TaKoii  aKTiiBapneii  conpoBO/KpaeTCH. 

^jir  ppyroro  apanTapHOHHoro  CTpyKTypnoro  cjiepa,  a  HMeHHO 
yBejiiiHemifl  MorpnocTii  CHCTexibi  MimpocoMajibiioro  oKHCJieHHfl,  B03- 
aiiKaioipero  npn  BBepeimii  ppa  b  oprami3M,  lioKaaaHO,  hto  b  ero 
oopaTiioxi  pa3BHTHH  iii'paeT  pojib  nepeKHCHoe  oKiicjieniie  jihhhaob 
MCMopan.  Tan,  yBejiiiHeHiie  Moipiiocxp  cncxeMbi  MHKpocoMaJibiioro 
oKHCJiemiR  u  copepmamiH  pnToxpoMa  P-450  b  neiieHH,  Bi»i3Baiiiioe 
BBepemieM  20-MeTHJixojioHTpeiia,  npeTepiieBaeT  oOpaxiioe  paaBirnie 
nocjie  npeKpaipeHHfl  BBepenHfl  ototo  Kaupeporena.  B  npopecce 
oopaxHoro  pa3Biixufl,  t.  e.  npn  pacnape  liaObixKa  puxoxpoMa  P-450 
ii  pa36opKe  cxaBHiiix  H3JiiimHHMH  MOM6pan  capKonjia3MaTiiHOCKoro 
peTHKyjiyMa,  it  a  mnyio  po.xb  nrpaioT  aKTHBapnfl  nepeKHcnoro  OKHCJie- 
mifl  jiHnnpoB  MeMopan  n  peiicTBiie  rHpponepeKHcefi  jihiihpob  na  otii 
cTpyKxypbi  [Karan  ii  pp.,  1974;  Bepiifl  h  pp.,  1975]. 

Tbkhm  oopa30M,  cHiimeime  iiiiTencuBHOCTH  ciiiixesa  6ejiKa  it,  bob- 
Momno,  aKTHBapnfl  MexaHiiSMOB  perpapapim  CTpyirryp  poBojii.iio 
uwcTpo  npiiBopflT  k  oopaTHOMy  paamiTino  apaiiTapiioimoro  cjiepa. 

P.  H.  Ca.nraHmtOM  a  ero  coTpypHHKaMH  [MepTBepoB  n  pp., 
1974;  HecnoKOB  n  pp.,  1974]  6bijih  iiojiyHeiibi  pamibic,  cBHpexejib- 

CTByiOUl,Iie,  HTO,  nOMIIMO  TOJIbKO  HTO  yilOMflUyiblX  (JiaKTOpOB,  Ba>K- 
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iiyio  pojit  b  jiHKBHflapHii  a.iariran,HOHH0ro  CTpyKTypHoro  cjie^a 
mojkgx  nrpaxB  reHexHRGCKH  i(CTepMiiHnpoBaHHaH  hgcxohkocxb  o6pa- 
ayioipHXCH  npn  aflan-ranuii  Ggjikob  k  npoxGOJinxHRGCKHM  (JtopMeHxaM. 
Tan,  bo  BpeMH  crpecca  hjhi  iioa  bjihhhhgm  rjiiOKOKopxHKOHAOB,  bbg- 
AeHHBIX  H3BHG,  B  UGRGHH  pa3BHBa6XCH  aKTIIBai^IIH  CIIHX63a  $CpMGH- 
TOB  rJIIOKOHGOrGlIGaa,  oGGCIIGBIIBaiOmUX  HGoSxOftHMOG  B  3KCTpGMaJIB- 
iioii  cHxyaHini  npGo6pa30BanHG  cxpynxypHBix  pccypcoB  opraHH3Ma 
b  anepreTHBGCKHG.  Hgcjig  xoro  nan  oKcrpcMajiBiian  ciixyapim  mhho- 
Bajra,  xaiioc  npeBpamoiiHG  cxanoBiixca  rio  mghbihgh  Mcpo  iisjiiiui- 
iiiiM  h,  Gojigc  xoro,  MGmaox  BoccxaiioBJiGiiino  yxpaBGHHBix  cxpyKxyp 
II  pa3BHXHIO  pcnapaXHBHBIX  lipOUGCCOB.  B  COOXBGXCXBIIII  C  3XHM  npH 
HSyBGHHH  OflllOXO  II 3  tJ)GpMGHXOB  IlC0rJI10K0rCII63a  XHp03IIIIXpaHC({)G- 
pa3Bi  (TAT)  BbMciiHJiocB,  rxo  3a  nopBBiG  5  Rac  nocjiG  bbgaghiir 
rHflp0K0pTH30Ha  GXO  aKXHBHOCXB  B03pacxa6x  B  10  pas,  a  3a  CJIGJI,yiO- 
miie  10—15  Rac  ona  ycnoBaox  biiobb  ciih3iixbch  ho  HopMajiBiioro 
ypoBHH.  TAT  npe^cxaBJiGHa  b  iicrchh  xaK  Ha3BiBaGMBiMH  A-H303H- 

Ma.MII,  KOXOptlG  flBH>KyXCH  npn  3JICKXpO(])OpC36  K  aHOfly,  II  K-H303H- 
MaMH,  KOXOpBIG  B  XGX  >KG  yCJIOBHHX  cmchahoxch  K  Kaxo,o;y.  3xu 
H303IIMBI  KOUIipOBaHBI  B  pa3JIHRHBIX  U,HCXpOHaX  l'GHOMa  IIGRGIIORIIOii 
KJIGXKH.  1103  BJIHHHHGM  rJIIOKOKOpXHKOHAOB  aKXMBlipyiOXCH  H,HCXpO' 
IIBI,  KOflHpyiOin;HG  HCKJHORHXeJIBHO  A-H303HMBI,  COOXB6XCXB6HHO  a^ail- 
THBH06  yBGJIIIRGIIHG  6nOCIIHXG3a  A-H303HMa  CXaHOBIIXCH  OCHOBOH 
oSiporO  yBGJIHRGHIIH  aKXHBHOCXH  TAT  lipil  CXpGCCG.  9xOX  H303HM, 
KaK  BBIHCHHJIOCB,  HGCOH3MGpiIMO  M6H6C  ycXOHHHB  Ii  flGiiCXBIIIO  npo- 
XCOJIHXHRGCKHX  $6pM6HXOB,  RGM  H303HM  K;  OH  ObICXpO  pa3pymaGXCH 
H  HMGHHO  n03X0My  aKXHBHOCXB  TAT  Sbicxpo  CHIIJKaGXCH,  CBOGBpG- 
mghho  B03Bpaui;aHCB  k  iicxoflnoMy  ypoBino.  BnojiHG  aHajioniRHaa 
CHxyan,HH  fauia  ,n;oKa3aHa  a-m  aAanxHBHon  iiHAyAupoBaHHofi  imcy- 
JIHHOM  aKXIIBaipiH  OIIOCIIHXeSa  rGKCOKIIHa3BI  H  Apyrux  c|)GpMGnXOB. 
TaKHM  o6pa30M,  PGRB,  nO-BHAHMOMy,  HAGX  06  o5iu;GH  3aKOHOMGpiIO- 
CXH,  KOXOpaH  COCXOIIX  B  XOM,  RXO  OpraiIII3M  rGHGXIIRGCKH  AeXGpMIIHII- 
pycx  no  xojibko  B03M0HvH0cxb  o6pa30BauiiH  cxpyKxypHBix  ii3mchghhh, 
cocxaBJiHiomiix  ocuoBy  aAanxan;iiii,  no  11  cbogbpgmghhog  oSpaxHOG 

pa3BHXIIG  9XHX  II3M0H6HIIH. 

B  luraiiG  iiamGro  ii3Jiojk6hiih  cyiAGcxBGimo,  rxo  UMeioTcx  no 
Meubuieu  Mepe  rpu  runa  MOJieKiyjisipnbix  Mexami3Moe,  oreeTCTeeu- 
Hhix  3a  o6paruoe  pa3eurue  cucreMnoeo  CTpijKTijpuozo  cjieda,  a  uMen- 
uo:  ciiUQicenue  cuure3a  PHK  u  6ejinoe,  anrueai^UH  cnei{uajiu3upo- 
eanubix  Mexauu3Moe  pacnada  crpynryp,  zeueruHecKu  derepMUHupo- 
eannafi  uecTounocTb  o6pa3oeaemuxcsi  npu  adanrai^uu  crpynryp 
k  ecrecreeHHbiM  MexauusMaM  deepadayuu.  Cyuj,6CXB0BaiiH6  pa3JiiiR- 
HBIX  B  XOM  HJHI  MIIOH  CXGI1GIIII  AySjHipyiOIAHX  APyr  Apyra  MBXaHH3- 
MOB,  «CXHpaiOHi;HX»  CHCXGMHBIH  CXpyKXypHBIH  CJIGA  H  oSGCIIGRIIBaiO- 
ipiix  o5paxHOG  pa3BHXH6  aAaiixapnH,  CBiiAGXGJiBcxByGx,  na  nam 

B3I\JIHA,  0  COJIBHIOH  6lIOJIOrHRGCKOH  3IiaRIIMOCXH  AaHHOrO  IipOAGCCa. 
^GHCXBiixGJiBiio,  oCpaxHOG  pasBHXHG  aAanxapHH,  hjih  AeaAanxau;iiH, 
HBJIHGXCfl  BBipaJKGHIIGM  3aMBHaX6JIBHOH  Cn0C06H0CXH  0praHH3Ma 
yexpaHHXB  HGHCnOJIB3yGMBIG  CXpyKXyp&I.  3x0  COCXaBJIHGX  hgo6xoah- 
Myio  npGAnocBumy  ncnojiB30BaHHH  ocbo6oahbihhxch  cxpynxypHBix 


fiocypcoB  B  Apyrnx  cncxGMax  opraHii3Ma  n,  xbkhm  o6pasoM,  npGA- 
nocBuiKy  coBGpmaiomiixcH  noA  bjihhhhgm  cpgabi  nopoxoAOB  ox  oahoh 
aAanxapHH  k  Apyroii. 

PaccMaxpuBaa,  xbkhm  o6pa30M,  AeaAanxapHio  KaK  $H3HOJiorHRG- 

C.KIIH  npopGCC,  a  GG  BBICOKMH  XGMn  KaK  npGAnOCBIJIKy  $OpMHpOBaHHH 
It  OpraHH3M6  HOBBIX  AOJirOBpGMGHHBIX  aAanxaAHOHHBIX  peaKAIIH,  CJIG-- 
Ayex  BMGCXG  C  XGM  1IMGXB  B  BIIAy,  RXO  OpraiIH3M  B&ICHIHX  JKIIBOXHBIX 

oBOJiiopHonno  A^xopMunupoBaii  Ha  oSnxaHHC  b  oxhocmxgjibho  no- 
cxoHHHoii  cpeAe,  k  Koxopoii  on  nocxGnGHuo  aAanxnpyGXCH.  HaBcpnoG 
noaxoMy  XGMn  AeaAanxapHii  bbicok  jiiiihb  oxhochxg.rbiio  —  no  cpait- 

IIGHHIO  C  COCXOHITIIGM  Status  qilO,  HO  H  BMGCXG  C  XGM  Oil  MGHBIITC, 
•igm  xGAiii  pasBHXHH  aAanxan,Hii.  3x0  Ba>KHOG  o6cxohtgjibcxbo  hb- 
jihgxch  ocnoBoii  ii  a  ko  1 1  ji  ghh  h  aAanxapiioiiHBix  h3mghghmm  irpn  nGpuo- 
AHHGCKIIX,  HHorAa  iig  cjiiimKOM  RacxBix  B03AeiicxBHHx  cpeABi,  cjigabi 
i.-a?KAoro  H3  Koxopwx  no  ncRG3aiox  no.Tniocxi.io  h,  cyMMiipyacB  MG>KAy 
co6oh,  cocxaBJiHiox  ocHOBy  nocxonGiiiio  (fropMupyioiAGiicH  aAanxauMH. 
Bxa  cxopoHa  6biJia  npGAMGxoM  ciiGn,naJiBnoro  MccjiGAOBamm  [Mccp- 
coh,  1978]. 

3accb  Ba?Kiio  noARGpimyxB,  rxo  upopGCc  hcrg3hobghhh  aAanxa- 
HiiOHHoro  cxpyKxypnoro  cjiGAa  na  cbogm  3aKJiiORHiGJiBHOM  axano 
HAex  mgajighhgg,  rgm  BHaRajiG;  Racxo  b  GKpBixoH  cJiopMG  aAanxa- 

HHOHHBIG  CJIGABI  COXpaHHIOXCH  B  0praHII3MG  BGCBMa  AJIHXGJIBHOG  BpG- 
MH.  HailCoJIGG  RGXKO  3X0  HBJIGIIHG  BBipa?KGHO  A-^H  BBICIHHX  AO^rO- 
BpGMGHiibix  aAanxapHOHHBix  pGaKAiiii,  ocHOBamiBix  na  naMnxn  M03ra; 
B  3X0II  o6jiaCXII  XOpOIHO  II3BGCXII0  «OJKHBaHHe»  A&BHO  IIGHCnOJIB3yG- 
MBIX  HBBBIKOB,  «3a6BIXBIX»  IIHOCXpanHBIX  H3BTK0B  H  X.  A-  BoJIGG  BBICO- 
Kan  ycxoHRHBOcxB  aAanxaAHOHHBix  cxpyKxypiiBix  cjigaob,  c^HKCiipo- 
BaHHBIX  B  rOJIOBIIOM  M03rG,  no  CpaBHGHIIIO  CO  CJIGAaMII  6ojigg  npoc- 
xbix  aAanxaAHOHHBix  pcaKAMH  iipohbjihgxch,  b  Racxnocxn,  b  xom, 
rxo  b  npoAGCCG  AeaAanxaAHH  nocjiG  nojmoro  upGKpaiAGiiHH  c{)H3hrg- 
ckhx  narpysoK  a3po6Han  moiaiiocxb  opranii3Ma  h  CBH3aniiaji  c  ugh 

BBIHOCJIHBOCXf.  nOCXGnCIinO  IICRG3aiOX,  a  CIIGAIiaJIBIIBIG  HaBBIKII  —  yMG- 

nuc  ocyiAGCXBjmxB  oiipgagjighiiog  ynpa>KiiGiiHG,  coxpanmoxcH  aobojib- 
iio  AOJiro  11  HopoAKO  Aioryx  6bixb  npoAGMoncxpapoBaiiBi  yn^G  A^xpc- 

lllipOBaHHBIM  RGJIOBGKOM. 

Bonpoc  o  ajiiitgjibhocxh  coxpaiiGniiH  CHCXGMHoro  cxpyKxypnoro 
cjiGAa  npn  oxiiociixgjibho  npocxbix  (JiopMax  AOJiroBpGMGHiion  aAanxa- 
AHH,  ocnoBaniiBix  na  aohgpbhoh  naMnxn  (cm.  tji.  Ill),  hbjihgxch 
b  jmxopaxypG  npGAMGxoM  AHCKycciin. 

Tan,  no  AamibiM  10.  A.  Moxopima  [1971],  nocjiG  14-ahgbi-ioh 
aAanxannii  b  ropax  na  bbicoxg  2500  m  aAanxaAHOHHBiG  h3Mghghhh 
B  CHCXGMG  AMXaHIIH  y  CnOpXCMGIIOB  npGXGpnGBaJIII  nOJIIIOG  oCpaxnoG 
pa3BIIXMC  B  XGRGHIIG  45  AHGM  Ha  paBHHHGJ  nOCJIG  30-AHGBIIOrO  npG- 
fiBiBaHHH  b  ropax  aAanxaAHOHHBiG  h3mghghhh  coxpaHHJincB  h  na 
45-h  AenB  AeaAanxaAHH. 

M.  T.  TypiaiGnoB  a  H.  IlMaHKyjioB  [1975]  coo6ni;aK)x  o  co- 
XpaHGHIIII  B  XGRGHIIG  60  AHe0  nOBBTIHGHHOH  (|)H3HRGCKOH  pa60X0Cri0- 
COOHOCXII  II  nOJIG3HBIX  H3MGHGIIHH  rGMOAHHaMIIKII,  AOCXHniyXBIX  IIC- 

HBixyGMBiMH  b  pG3yjiBxax6  40-ahgbhoh  aAanxaAHH  Ha  BBICOXG  4000  M. 
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yjiyiiuiemie  BbinojiHemm  (JmsHnecKon  narpy3Kii  Ha  BejioaproMeT- 
pe  nocjte  30-AHeBHon  apanTaunn  b  ropax  Ha  BbicoTax  2100—4700  m 
periicTpiipoBajiocL  Ha  8-n  flent  AeaAanxapnn  n  OTcyxcTBOBajio  npn 
cjieflyiomeM  TecTiipoBainin  na  90-n  AenL  ^ea^anTapini  [KopoTaeB 
h  a p.,  1974]. 

Do  flariHBiM  M.  M.  MnppaxiiMOBa  n  coaBTopoB  [1972],  MaKcn- 
MaJiBno  nepenocHMaH  cxeneHL  ocTpori  rimoKCim  —  tbk  na3biBaeMbin 
«BBICOXHBIH  IIOXOJIOK»  —  COXpaiTHJICH  y  ItpHC  SHaHIITCJIBIIO  yBejmneii- 

iibim  nocjie  15-  pi  30-flHeBHOH  aAanxapmi  b  ropax  na  Bbicoxe  3200  m 
b  xenemie  30  fliieii  nocjieAyioipen  AeaAanTapun,  a  nocjie  45-  n 
OO-ahgbhoh  aaariTaunii  Ha  Bbicoxe  1000  m  —  b  xeMemie  60  Alien. 
IIoBBimeiiiTe  «Bbicoxnoro  noxojma»  y  Kpbic,  ;i,()cxiirHyxoe  b  peayjib- 
xaxe  30-/pieBHofi  aAanxapmi  b  GapoKanepe,  npexepneBaJio  oGpaxnoe 
pa3BHxae  MOHee  neu  a  a  30  Alien  [KopojibKOB,  Campion,  1971]. 
B  ox h x  paGoxax  apaiixaunn  k  Bbicoxnoii  riinoKCiin  npoBO/iiuiaci.  na 
pa  a  n  bix  BBicoxax  n  iiMOJia  paajiipniyio  ^jmxeJibHOCXB,  oflHaKO  Bee 
Aamibie  KaK  6yflxo  yKaawBaiox  na  aobojibho  /i;jiirrejiBiioc  (b  xe'ieime 
30—60  Alien)  coxpaiieniie  ripnoGpexeniibix  aflanxiipoBamiBiM  opra- 

HH3MOM  nOJieailBIX  H3MGH6HHH.  B  ApyniX  HCCJieAOBanilHX  npHBOAHXCH 
Gojiee  KopoTKHe  cpoKH  coxpaneHHH  aAanxaniioiiiiBix  ii3MeHeHnn  b 
nepnop  AeaAanxau,nii. 

llocjie  14-AiieBiioii  apariTapHii  b  6apoKaMepe  na  «BBicoxe»  7000  m 
aAanxapnoHHoe  noBbimeime  BbinniBaeMocxii  MBimen,  Kpbic  h  Mop- 
ckiix  cbhhok  nocjie  3HaHiixejiBHbix  neperpy30K  b  n;enxpii(|)yre  coxpa- 
iihjiocb  b  xenemie  10  Alien  nocjie  OKOiPiaiinn  apanTapHn  n  oxcyx- 
cxbobbjio  npn  TecTHpoBamra  na  11-  h  18-h  AeHB  [BaciuiBeB,  Yrjio- 
Ba,  1967].  lloBBimeiiiie  «BBicoxnoro  noxojiKa»  y  MBimeii,  Aocxurnyxoe 
b  pesyjiBxaxe  ropnoii  30-AHOBnon  aAanxapHH  na  Bbicoxe  2000 — 3800  m, 
iicne3aJio  na  12— 14-n  Aenb  AeapanTaipm,  a  otox  me  :j(])(])eKx  nocjie 
OKoiHiaHHH  14-AHeBiioii  6apoKaMepHon  xpemipoBKii  na  «Bbicoxe» 
3000—7000  m  Hcne3aji  na  18-ii  AeHB  [BaciuiT.eB  n  AP-,  1968].  iloBbi- 
Hiennoe  coAepHtanne  apMxpopHxoB  n  pocx  reMorjiooima  b  sxom  cjiy- 
nae  coxpaiiHJiHCB  jmmb  7 — 9  Anen. 

lloAOoiibie  Af'TiiiBie  lipiiBOAHXCH  b  paGoxe  E.  B.  JIornnoBOH  [1968], 
rpe  nocjie  30-ahcbhom  apanTapHn  b  ropax  Ha  bbtcoxg  2000—3800  m 
3iiaTiHxejiBHoe  noBbiiiienne  «bf»icoxhoio  noxojiKa»  y  Mbimen  coxpami- 
jiocb  b  xenemie  10—12  Alien,  a  y  Kpbic  — 7  — 12  Anew.  AAanxapnon- 
noe  yBCJiiiHGiuic  MHCJia  apiixpoipixoB  n  coAGpjKaiine  reMorJioGnna  b 
kpobh  b  Teneime  7  Alien  AeapanTapun  iioaBpamajuicb  k  nopMaJibHOMy 
ypoBHio. 

B.  M.  KopojibKOB  ii-coaBxopbi  [1973]  iioKaaaJin,  hxo  nepea  cyTKii 
nocjie  30-AHeBHofi  aAanxaipin  Kpbic  b  GapoKanepe  na  «Bbicoxe» 
3000—7000  m  iiaCjiiOAaeTCH  noBbimeimc  ycxonniiBOCxn  miiBOxubix 
k  ocx poii  rnnoKcnn.  Dpn  3tom  ocxpan  rnnoKCiin  npiiBOAiiJia  k  Meiib- 
meMy,  Men  b  KOHxpojie,  HaKoruieiiiiio  jiaKxaxa  ii  coxpaiieiiino  Gojib- 
rnero  coAepHtaiiHH  KO  b  Moare  aAanxnpoBaHHbix  jkiiboxiibtx.  Dopes 
10  ah  eft  nocjie  OKoiPiamm  aAanxaiuin  HaKonJieiine  JiaKxaxa  n  iiohii- 
>Keiine  coAepJKaHHH  KO  b  oxBex  na  ocxpoe  rnnoKCHHecKoe  B03Aeii- 
cxBiie  y  npeABapHfejibHo  aAaimipoBaHHbix  jkiiboxhhx  obiji  xaKHM 


>Ke,  KaK  y  KoiixpoJibiibix.  AAaiixaniiOHiibie  iisMcneniiH  KpOBH  b  dxox 
cpoK  xaK/Ke  y>Ke  lie  ooiiapy/KiiBajmcb. 

PaayMeexcii,  paa.aiiM  111,10  peay.iibxaxbi,  iiojiyieinibio  b  axnx  pa6o- 
xax,  b  3HaiiHxejibHOH  wepe  3aBiiCHX  ox  paajiH'iiiM  b  AecxiirnyxoM 
aAanxapiiH  h  Kpniepiiax  opeiiKii  kbk  aAanxaipm,  xaK  h  AeaAanxa- 

HIIII.  OAIiaKO,  HGCMOTpH  Iia  3XO,  KaK  OyATO  MOJKHO  OXMGXIlXb  1IO  Meilb- 
men  Mepe  xpii  MOMenxa:  ao-nepeux,  o6paruoe  pa36UTiie  adanraipuu , 
ocHooaHHou  na  djieMeHTapuou,  donepauou  naMSiru,,  npoucxodwr  6bicr- 
pee,  neM  odparnoe  paaeurue  ebicuiux  adanmi{uoHHbix  peani{uu , 
acHoeaiiHbix  na  mimsitu  M03za;  eo-eropbix,  nocjie  djiuTeAbnoil  v 
HCTOuHueou  adanrai{uu  deadanramm  paaeueaercn  Medjieuuee,  hcm 
nocjie  k  p  ar  k  o  a  p  cm  eiuiou;  e-rperbux,  ucHeanoecnue  cucreMnozo 
crpyKTypnozo  cvieda  a  pasAumibix  3eenbHX  cucreMbi,  oreeTcreemiou 
3a  adanrapiiio,  npoucxodwr  ueoduoepeMeuuo  —  zerepoxponHO. 

llpopecc  HCHeaHOBeiiHH  cxpyKxypnoro  cjieAa  aAan  ran,iin  ii  caMoii 
aAanxanHii  c  BOSBpaxoM  k  ycJioBiioii  nopMe,  cooxBexcxByiomeii  A&H- 
iiOMy  bhaY  ii  nepHOAy  oiixoreiieaa,  no  cymecxBy  CBooMy  lie  mojkgx 
obixb  o6o3iiaiieii  linage,  mgm  h  3  n  o  ji  o  r  h  h  e  c  k  a  h  AeaAanxa- 
Hiih.  3xy  Aea/iaiixapmo  cjieAyex  oxjiiinaxL  ox  cnxyaniiH,  BbiaBamiOM 
cneniiajibiibiMii  ycjioBmiMii  rnnoKnHe3HH  n  HeBecoMoexn,  npn  koxo- 
pbix  upopecc  iiaHiinaexcfl  b  nopMajibHOM  opraHH3Me  n  BefleT  k 
HeoSbriHOMy  ciimKeimio  Maccbi  n  moiahocxh  kjhobgbbix  cxpyirryp 

KneXOK,  CIIII/KCIIIIIO  IipOXHB  IIOpMbI  3({)(])GKX1 1 BIIOCXII  HGJIBIX  (])yHKIJ,HO- 
na.xbiibix  ciicxeM.  Tanan  AeaAanxaiiiifi  HBjmexcH  ohgbhahoh  npeAno- 
CbuiKOH  Miiornx  saGo.xeBaniin  n,  no-BiiAHMOMy,  mojkgx  Gbixb  oooana- 
'iena  KaK  n  a  x  o  ji  o  r  n  >i  e  c  k  a  a  AeaAairraii,iiH. 

naxonornnecKaa  AeaAaiiTaniiH  pa3BiiBaexcH  na  ociiobg  xex  >ko 
MOJieKyjiapHbix  m  ex  aHii  a  mob,  hxo  h  (])ii3nojioni>iecKafi,  no  KOJinne- 
CTBenno  pe3yjibxax  ee  cymecxBeimo  cmiHtaex  ^yiiKAHOHaJibUbie  B03- 
mojkhocxh  opraHOB  ii  cncxeM.  Bxo  ocoGeimo  yGeAnxejibno  noKaaano 
npnMeHHxejibHO  k  AeaAanxaumi  k  $ii3nqecKiiM  narpyanaM,  bo3hh- 
Kaioipeii  b  peayjibxaTG  AJiHxejibHon  rnnoKHHesnH. 

B  cooxBexcxBim  c  paaBiiBaeMbiM  npeACxaBjieHneM  o  pemaiomen 
pojin  B3anMOCBH3ii  (J)yHKii,HH  h  renexipiecKoro  annapaTa  b  Mexaiiiia- 
Me  aAanTapHH  n  AeaAanxapnn  cymecxBo  hbjighhh  npn  rnnoKHHe3HH 
cocxonx  b  tom,  mxo  cHiiJKenne  Harpy3itn  na  <|)ynKii,HOHajiLHyio  cncTe- 
ny,  oxBexcxBeimyio  aa  ABnraTejibiibie  peaKU,nn  oprami3Ma,  n  b  nacx- 
iiocxn  Ha  cepAPe  n  CKejiexiibie  Mbinipw,  cnioKaex  (JyHKpnio  kjigxok, 
oopaayioipnx  axy  cncxeMy.  B  oxBex  na  axo  aKTiiBHoexb  pasjinBHbix 
xpaiiCKpnnxoHOB  renexnnecKoro  annapaTa  KJieTOK  yMeHbinaexcn 
Aajieno  ne  b  oAnnaKOBon  cTenenn.  B  iianoojibiiien  CTeneim  cunjKaexcn 
aKTiiBnocTb  TpancKpnnTonoB,  KOAnpyioipnx  KopOTKOJKHBymne  CcjX- 
kh,  ii,  kbk  pesyjibxaT,  paaBiiBaexcn  naGnpaTejibHan  axpo^mn  Kopox- 
KO/KiiByipiix  MeMopamibix  cxpynxyp  KJiexoK,  oxBexcxBeimbix  aa 
penenmiio  MeAnaTopoB  n  ropnonoB,  nonHbin  xpaiicnopx  n  snepro- 
ooecneneHiie.  DocKOJiBKy  3xn  cxpyKxypw  cocxaBJimox  Jinnib  neGojib- 
uiyio  nacxb  KJieTOHiioii  Maccw,  ho  hbjihiotch  HeoGxoAHMbiM  aaenoM 
>Kii3HeAenTejibiiocxn  KJieTKH,  rnnoKiiiieaiin  b  onpeAejieHnon  cxaAnn 
ee  pa3BHTiiH  MOJKex  xapaKxepii30Baxbcn  cpaBiinxejibTio  HeGojibiniiM 
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difajPePneM  MaccM,  a  pe3KHM  napenaeM  <f>yHKiji£ofiaJti>m>iX  bo3mo?P- 
HocTet  cepppa  n  ckojigthlix  Mbiinp.  Mhlimii  cjioBaMH,  ecjin  iisjio- 
ateaaaa  Bbiiae  Teopaa  Bepna,  to  npii  peapaaTapaa  pojiJKBbi  aaSjno- 
paTbca:  cpaBiiirrejiLao  aedojibmaa  aTpo<J>aa  ceppennoii  a  cKejiexaoa 
Mbiinp;  pe3Koe  yMeabiuenne  waccbi  capKOJieMMajibabix,  capKonjia3- 
MaxMaecKHX  m  b  MeiiBineii  Mope  MUTOXoappaajibHbix  MewCpan  b  mh- 
ineaHbix  KJiexKax;  anawrejibiioe  caBJKeane  $yaKpaonajn>nbix  B03- 
MOJKHocxeii  Mbiiiin.  3to  cooxBexcxByeT  ocaoBHOMy,  pa3BHBaeMOMy 
b  a  Ton  Kuare  npepcTaBJieHaio  o  tom,  hto  adanraifuounoe  ijeejiime- 
uue  MoWfHocTu  opzauoe  u  cucreM  deucreureAbuo  Mooicer  6birb  o6ec- 
neaeno  eeuerunecKu  derepMUiiupoeanubiM  ijeejiw-ienueM  mciccm  npe- 
uMi)u{ecT6eHHo  nopornoMueyufux  KjieroHHbix  crpijKTijp,  a  e  ocnoee 
cuuoicenufi  mou{hoctu  opsauoe  u  cucreM  npu  uurepecyioufeu  nac 
narojioeu'iecKOu  deadanraifuu  Aeoicur  nporueonoAODicuan,  curyaifiisi  — 
U36uparejibiiaH  arpoffiuH  nopornooicueyufux  MeM6pauHbix  crpynryp 
KJieron. 

Hapo  hmctb  b  Bapy,  bto  npepnocbuiKoa  Sojiesini  MOJKeT  cTaTB 
ho  tojilko  rayCoKaa  3aBepoMO  naxojiorniiecKaa  peapaaTapaa.  B03- 
mojkkli  caxyapaa,  aorpa  onpepejienayio  pojib  b  pa3BHTim  naTOJiora- 
aecKHx  cocxoaiiHH  npaoSpeTaoT  apopecc  c{ni3nojioranecKon  peapan- 
xapaa.  Opaa  B3  caTyapaa  xaitoro  popa  aadjiiopaexca,  Korpa  opra- 
HH3M,  b  xeaemie  Bcea  jkbsbb  apanTapoBanabia  k  onpepejieanoMy 
(|)aKTopy  nan  KOMnaeKcy  (jpaiixopoB,  aa  no3paeM  3Tane  0HT0reHe3a 
MeiiaeT  ycaoBiia  jkh3hh  n  yTpaaaBaeT  cacTeMBbiii  CTpyKTypnbiii 
cjie.ii;,  cocTaBJiaiorpaa  ocaoBy  apanTapaa.  Ilpa  aoabiTKe  BepayTbca 
k  ape>KBHM  ycjioBaaM  H\a3aa,  t.  e.  peajiiisoBaTb  apanTapnio,  0Ka3bi- 
BaeTca  aeodxopaMbiM  BoccTaaoBHTb  apeamaii  cacTeMBbia  CTpyKTyp- 
abiii  cjiep  ayTeM  aKTaBapaa  caaTe3a  ayKJieaaoBbix  KacaoT  a  6ejiKOB. 
OpaaKo  b  ycjioBaax  CTapeHaa  aKxaBaocTb  reaexaaecKoro  aaaapaTa 
piic[)c[)epenpnpoBaimbix  KJieTOK  a  cooTBeTCTBeaao  odaoBjienne  CTpya- 
xyp  caaJKeabi  —  opraaa3M  ae  MOJKex  aocTpoaTb  Bee  neodxopaMbie 
cxpyKTypbi  —  «cxpyKTypaaa  peaa»  apanTapaa  OKasbiBaeTca  cjiaai- 

KOM  BbICOKOM. 

IIo-BapaMOMy,  Taaoro  popa  caTyapaa  jiejKKT  b  ocaoBe  Miiorax 
cjiyaaeB  xpoaanecKoa  bbicotbob  6ojie3aa,  aoxopaa  pa3BaBaeTca  y 
aoamjibix  roppeB  ITepyaacKax  Aap,  Korpa  oaa  aocjie  ape6biBaaaa 
aa  paBaaae  B03Bpaai;ai0TCH  aa  BbicoTy  4000  m.  3Ta  6ojie3BB,  koto- 
pyio  Xypxapo  [Hurtado,  1960]  o6o3aaTiaji  Kaa  yTpaTy  ecTecTBeaaoii 
apanxapaa  jiiopbmk,  aoxopbie  popajiacb  a  Bcerpa  jkhjib  b  ropax, 
npoHBJiaeTca  caaaxeaaeM  Baemaero  pbixanaa  —  ranoBeaTajiapaea  a 
KOMaeacaTopaoii  Modnjiasapaea  KpoBeTBopeaaa  a  KpoBoodpanjenaa. 
npa  nccjiepoBanaa  MexaaaaMa  ranoBenTajiapaa  Bbiacaajiocb,  bto 
y  6ojTBai,ix  xpoaaaecKoa  ropaoa  6ojie3iibio  cnantena  CTeaeab  raaep- 
BeaTiiJinpan,  B03aaKaioaj;ea  b  otbgt  aa  BBepeaae  yrjieKacjiOTbi, 
t.  e.  yMeabiaeaa  ayBCTBaTejibaocTB  pbixaTejibaoro  peaTpa  ao  otbo- 
aieaaio  k  C02.  Ha  9Toa  ocHOBe  XypTapo  apepnojioa^aji,  bto  a3aama- 
Baaae  aeiipoaon  pbixaTejibaoro  a;eaxpa  cocTaBJiaeT  ocaoBaoa  Mexa- 
BB3M  xpoaaaecKoii  bbicotboh:  6oJie3aa.  npa  apaaTapaa  k  raaoKcaa 
pbixaTejibBbiii  peaTp  ocyai;ecTBJiaeT  yMepeaayio,  ao  aeapepbiBayio 


tmiepfJmiKpaio  a  aBJiaeTca  ooBeaxoM  peacxBaa  raaoiiceMaa.  06a 
*  i  ii  ([>aKTopa  >iepe3  pecfaxpaT  aaepraa  MoryT  aKxaBapoBaxb  reaeTa- 
■iockum  aaaapaT  aeiipoaoB  a  Bbi3biBaTb  Taa  aitTaBapaio  caaxeaa 
nyKJieaaoBbix  khcjiot  a  6ejiKOB.  3to  yBejiaaeaac  caaxesa,  ao-Bapa- 
Mowy,  ae  aBJiaeTca  6ecKoaeaabiM,  Taa  naa  iiOBxopaaa  aaxaBapaa 
I’eHeTaaecaoro  aaaapaTa  caMbix  pa3JiaaaHx  pacJ)^)opeapapoBaaabix 
KjreToa,  a  b  tom  aacjie  aeiipoaoB,  Mo>aeT  3aBepaiaxbCH  acaepaaaaeM 
nx  cnoco6aocTa  caaTe3apoBaTB  PIIK  a  6ejiaa,  x.  e.  acToa^eaaeM 
[Hamberger,  Hyden,  1949;  Hyden,  1962].  Taaoe  jioaajiBaoe  H3aa-' 
niHBaHae  paq[)([)epeapapoBaaabix  ajiexoa,  ocyaj.ecTBJiaioapix  pjra- 
xejiBayio  raaepc[)yaapaio,  cocTaBJiaeT,  aaa  yaaabiBajiocb  BLirne,  ocao- 
ity  papa  Sojieaaea. 

Mojkbo  npepcTaBBTB  cede,  axo  dto  H3aaniaBaaae  aaadojieo  bo- 
poaxao,  aorpa  aaxaBapna  reaeTaaecaoro  aaaapaxa,  aeoCxoppMaa 
p.xa  BoccxaBOBJieaiia  CTpyaTypaoro  daaaca  apaaxapaa,  aoBxopaexca 
uaoroapaTao  a  npoacxopax  b  ycjiOBHax  cxapeaaa. 

TaaaM  o6pa30M,  aMeaao  b  bojkbjiom  B03pacTe  yppaxa  pojiroBpe- 
.\ieaaoa  apainapaa,  aoTO])aa  b  6ypyai,eM  MO?aeT  oaa3axaca  aeodxo- 
paMoii,  iipepcxaBjraoT  aaaoojibaiaa  paca. 

IJoddepDicaHue  crpyKrypubix  ocnoe  Heo6xnduMou  e  6ydyu{.eM 
(idajiraiiuu  nyreM  cpaenurejibHo  ue6ojibmux  nepuodimecnux  naepy- 
3ok  na  OTeercreeHnyw  tfnyHKi[uouajibnyK)  cucreMy  npedcraejisier 
codou  uecou3MepuMO  6oAee  skohomhuu  eapuauT  npoi^ecca,  neM  mho- 
dOKparnoe  noeropenue  ifUKAoe  deadanraif.UA  —  peadanraifusi,  ran 
nan  naxcdbiu  ranou  ifUKA  UMeer  docraromio  euconyw  crpynrypnyK) 
Heuy. 

Pe3K)Mapya,  aapo  aopaepaayTb,  bto  apopecc  peapaaxapaa  hb~ 
.xaeTca  BbipaiaeaaeM  odpaTBMOCTu  Jiiodoii  pojiroBpeMeaaoii  apaaTa- 
pim,  cocTaBaaeT  aeodxopaMyio  apepaocbLTiay  ^opMapoBaaaa  bobbix 
apaaTapaoaabix  peaapaii  opraaa3Ma  a  B3Meaeaaa  Bcero  c[)eaoxaaa 
b  cooTBexcTBua  c  TpedoBaaaaMa  cpepw.  3tot  npopecc  odecneaiiBaex- 
ca  pepyapaea  cacTeMaoro  CTpyaTypaoro  cjiepa  apanTapaa  ayTeM 
caaateaaa  caHTe3a  ayajieaaoBbix  aacjiox  a  dejiaoB  aa  ocaoBe  Mexa- 
»H3Ma  B3aaMOCBa3a  Mcaapy  ([lyaapaeii  a  reaeTaaecaaM  aaaapaxoM 
KJieTOK,  o6pa3yioipax  ([jyaapaoaajibayio  cacTeMy,  OTBeTCTBeaayio  3a 
apaaTapaio,  a  Taa;ae  aa  caex  paccMOxpeaabix  Bbiaie  MOJieayjiapribix 
Mexaaa3MOB  ycaopeaaoa  perpapapaa  cxpyaxyp.  Hpa  stom  paabaie 
itcero  a  b  aaa6ojn>mea  Mepe  aTpo(Jaipyioxca  KopoTaoiKaByipae 
\reM6paaiibie  cxpyaxypbi  bji6tkh,  yBejiiiaeaaaa  Moipaocxa  aoTopbix 
cocxaBjiaoT  cyipec.TBO  apanTapaa  a  apanTapaoaaoro  yBCJiaaenaa 
(ftyaapaonajiaabix  B03MO/aaocxea.  Hpa  (|)a3aojioriiTiecaoa  peapanxa- 
paa  3tot  apopecc  odecneaiiBaeT  B03BpaT  opranii3Ma  ot  apanTapaa 
k  aeKOTopoa  ycjioBaoa  aopae,  a  npa  pajibaeameM  nporpeccapoBa- 
naa  oa  apaBopaT  k  asSapaTejiBHoa  aTpo(|)aa  KJiioaeBbix  CTpyaxyp 
K.neTKa,  raydoKOMy  aapymeamo  $ynKpaa  a  MoweT  dbiTt  oGoaaaaea 
kbk  naTOJioraaecKaa  peapaaTapaa.  Taram  odpaaoM,  peapanTapaa, 
Tan  ?Ke  Kaa  a  apanTapaa,  odjiapaex  jiamb  OTnociiTejibnoa  daojiora- 
aecKoii  pejiecoo6pa3aocTbio. 
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Pojib  CTpecc-ciiHTipoMa 

b  (|)Oj)MiipoBaiinii  ciiCTCMHoro  cTpy ktv pnoro  cjiepa, 
cooTHomeHiie  cnepu^H^ecKoro 
li  HCCiienii(|iiPiccKoro  komiioiichtob  ananTaqmi, 
ocHOBHbie  cTa;uin  aAanTapim 

ITpn  juo6om  cymocTiioinroM  jijih  opranii.iMa  H3MeHeHnii  b  oiqiy- 
Htaioipep  cpe/p?  3a KonoMepno  peajinayoTCH  CTpecc-CHHApoM,  KOTopbiii 
cocTaBJiHGT  HeoT'beMJieMbiii  komiioiioiit  cpomioro  aTaiia  a/puiTaumi 
ko  bcgm  6ea  HCiuiiOHeniiH  (JmKTopaM.  3tot  cphapom  no  npocTO  npcA- 
inecTByeT  /lOJiroitpcMomioii  aAanTapim,  a  nrpaeT  BajKHyio  pojib  b  oe 
ct  an ob  ji  en  ii  p  .  TTmoiiiio  /pi rnroe  o6cTOHTejiLCTBO  jiejiaeT  o6ocHOBaniibiM 
(6ojiee  Toro,  3aMeHaTOJii>no  tohiibim)  TepMini  «o6ipira  aflanTapnoHHbifi 
CHHflpOM)),  KOTOpbIM  B  CISOO  BpeMH  o6o3IiaHHJI  CTpCCC  CcjIbO  [I960]. 

FjiaBiioe  co^cp>Kamie  o6ipero  apaiiTapHonHoro  cimApoMa,  wait 
H3BecTiio,  cocTaBJiaoT  ana’iuTOjrT.iioo  ]to:!6y/K;i,oiuic  Bbicnmx  BoreTa- 
THBHbix  peHTpoB  ii,  KaK  cjieACTBiie,  aApeiiepniHecKoii  n  nmo$ii3ap- 
iio-aflpenaJiOBOH  ciicreM.  B  pesyjibTaie  peajuisyeTCH  9(Jx|)eKT  Bbico- 
KHX  KOHpeHTpapiIH  KaTeXOJiaMIIIIOB  II  rJIIOKOKOpTHKOIIffOB.  06a  3TII 
tfiaKTopa  o6jiaji;aioT  b  opranH3Me  mnpoKiiM  ^iianaaonoM  ^eHCTBiiH, 
rjiaBiian  nep-ra  Koxoporo  coctoht  b  Moonjinaapiin  BHepreTiinecKiix 
p  CTpyKTypHbix  pecypcoB  opraHH3Ma.  JJeiicTBiiTejibiio,  KaTexojiaMH- 
Hbi  3aKoiio.\iepHO  yBejiiiBiiBaioT  MiinyTHbip  o6,beM  ceppoa,  Bbi3biBaiOT 
Mo6iiJiii3an,iiK)  rjiHKoreHnoro  peaepBa  nenemi  ir  rnneprjiiiKeMino, 
jinnojiH3  ii  yBOJiiiM emie  coAepHtamiH  JKHpHbix  kiic.tiot  b  KpoBii  p  co- 
OTBGTCTBeiiHo  yBejiiiHiiBaiOT  npHTOK  Kiicjiopop;a  ii  cy6cTpaT0B  okiic- 
jieiiHH  k  TKanflM.  T jiiokokoptiikoiiabi,  AeiicTByH  na  reneTinecKOM 
ypoBHe,  aKTiiBiipyioi  rjiioKoneorenea  n  TpaHcaMHHiipoBaHPe,  a  TeM 
caMbiM  npeo6pa30Bamie  aMHHOKHCJioT  b  rjnoKoay  —  CTpyKTypHoro 
pesepBa  oprann3Ma  b  3HepreTHxiecKiiii.  B  pe.TOM  Bbi3BanHbip  jiioobtm 
tfmKTopoM  cpeAM  crpecc  Biienme  bmi-jihaht  KaK  reHepajiiiaoBannan 
peaitpiiH  Mo6miH3aniHH,  oxBaTbinaioipan  bcci.  opranH3M. 

Oaiibko  ajieMeHTapiibiii  aiiajiiis  noKasbiBaeT,  hto  npocTOii  mo6iijiii- 
aanueii  CTpyKTypm.ix  it  nnopi  otiimockiix  pecypcoB  pojib  CTpecca  b 
pa3BHTHH  aflamaniiH  lie  orpaiiiiHnnaeTCH.  CyipecTByiOT  no  Menbinen 
Mopo  Tpil  3([)(|)0KTa  crpecca,  KOTOpblO  BblXOJIIl'T  3a  paMKII  TaKOH 
M0f)HJIII3aHHH. 

TTopiibiii  na  9THX  3(]n])eKT0B  coctoht  b  tom,  hto  na  chmom  AGJie 
MooiuinaapiiH  3HepreTiiTiecKHX  pecypcoB  lipii  c/rpocco  coHe-raeTCH  c 
nepaBHOMepiibiM  hx  pacnpeflejieHiieM.  Tan,  miBecTHO,  hto  coctohhiic 
roTOBiiocTH  k  6opb6e  it  oco6eHiio  caMOH  6opb6bi  xapaKTepusye-rcn 
y  jKHBOTiibix  no  TOJibKO  o6ipeii  Mooiunmapiien  p;bixaHHfl,  KpoBOo6pa- 
ipeiiHH,  no  TaKJKe  3HaniTTejibiibiM  cyjKemieM  cocyjioB  opranoB  6piom- 
iion  nojiociH  ii  neaKTHBHbix  Mbinin;  npii  o^HOBpeMPHiioM  pacmiipeHHii 
cocypoB  aKTiiBiiT.ix  Mbimn;  [Adams  et  al.,  1971;  BanbflMan,  1975], 
3tot  c|iaKT  oflH03HaMiio  cBHAeTejiBCTByeT,  nro  bo3hhkhihh  b  pe3yjib- 
raro  peaKpmi  Mo6iiJiii3aii,ni[  M36bTTOK  Kiicjiopo^a,  r.TiK>K03bi  n  JKiip- 
Hbix  KHCJIOT  H36lIpaTeJIbHO  IianpaBJIHOTCH  B  CHCTeMbl,  OCymeCTBJIHIO- 
uj,iig  yuejm^enHyio  (J)yHKii,iiio. 
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npiiMOHUTOJibHO  k  fleficTBHio  TMiioKOKopTHKoiiflOB  DTa  iiepaBiioMep- 
nocTb  pacnpeAejiennn  ocBo6o,n,nBmnxcH  bo  BpeMH  CTpecca  pecypcoB 
ni.icTynaoT  ein,e  6ojiee  o/i;H03HaHiio.  KaTa6ojniHecKiiH  9(fx|)eKT  rjnoKO- 

I. npTIlKOHAOB,  KaK  H3BeCTH0,  COCTOHT  B  TOM,  HTO  B  MbTIIieHIIOH,  CO- 
iMHiniTejibnoH,  JniM(])oii;i,non,  jkhpoboh  TKami  ii  kowo  btii  ropMOiiw 
k)|).mo3ht  cnirres  6ejiKa  n  nyKJienHOBbix  kiicjiot  ii  aimiBiipyiOT  pac- 

I I .  i ; i  6ejii<a;  b  peayni/raTo  b  itpoBH  anamiTeJibiio  B03pacTaeT  KOJinne- 
ctbo  CBoOo^iibix  aMHHOKHCJioT.  JJ,aBiio  yiKc  OTMeneHO,  hto  Ha  <])one 
iroro  ronopajiiiaonannoro  KaTaSojinnecKOro  9(f)(])eKTa  rjiioKOKopTH- 
Kon;i,bi  peajinayiOT  b  neneiiH  anaoo.iiiinecKiiii  9c[)(])eKT,  a  hmghho 
aKTHBiipy iot  cniiTea  cncTCMbi  6e.riK0B  —  (|)epM0iiTOB,  cnen,ii(|)ii,iecKM 
oTBeTCTBeHHbix  3a  neor.iiioKoreiiea,  TpancaMnnnpoBaiine,  a  Tan>Ke 
ciiHTe3  aJib6yMHHa  njiaaMbi  KpoBii  [  IOjpicb  it  jip.,  1976].  Omobhaho, 
npa  9tom  aKTMBan,HH  cmiTesa  ogjikb  b  neneiTii  ncriojibsyioTCH 
aMHHOKHCJioTW,  ocBo6oAHBmHecH  npii  pa3pymeHHH  cTpyiJryp  jipyrux 
opranoB  n  b  midbiTKo  iiMeioinnxcH  b  kpobh. 

B  nacTOHipoe  BpeMH  iiMeioTCH  (JaKTbi,  KOTOpwe  n03B0Jini0T  npoA- 
i (OJio>KiiTb,  hto  TaKOH  9(])(]ieKT  nepepacnpeAejieHHH  CTpyKTypnbix  pe¬ 
cypcoB  B  (})OpMe  aMHHOKHCJIOT  H,  B03M0»H0,  HyKJieOTIIAOB  H  ApyrHX 
coeAiinennn  cocTaBJineT  xapaKTepnyio  xiepTy  CTpecc-cmiApoMa,  a  mo- 
>KeT  obiTb,  ii  cymecTBennoe  6iio.iiornTiecKoe  coA^pHtaHiie  9Toro  He- 
cneiun|)HHecKoro  KOMHOH'eHTa  aflanTapnii. 

J^eiicTBiiTejibno,  xopomo  ii3BecTiio,  hto  npn  nepBbix  3iiaHiiTejib- 
iibix  $H3HHecKHx  narpy3Kax  y  jkobotiibix  pa3BHBaeTCH  CTpecc-ciiHA- 
pon:  noBbimaeTCH  KonnenTpapiiH  KopTHKOCTepoHa  b  kpobh,  BoamiKaioT 
OTpnn,aTejibnbiii  asoTiiCTbifi  6ajiaHC,  903HiioneHiiH,  iiiibojiiohiih  TiiMy- 
ca,  b  neKOTopbix  cjiynanx  H3BeiiHbie  nopaH?eiiiiH  ?KejiyAKa.  Oflno- 
BpeMOHHO  b  cepApe  [Caldarera  et  al.,  1974],  cKejieTHbix  Mbimpax 
[  IUeHTaHOB,  1973]  B03HimaeT  bi>i  paiKennaH  aKTHBapiip  ciiirreaa 
HyKJiennoBbix  kiicjiot  ii  ogjikob,  b  peayjibTaTe  KOTopoii  b  MbimeHHbix 
KJieTKax  yBejiim iiBaeTCH  Macca  MHTOxoHApHajibiibix  cipyicryp  p  pa3- 
BHBaeTCH  BHpaHiennaH  odipan  rnnepTpo^HH. 

Bnojme  apajroriiHnbiM  o6pa30M  co3Aanne  xiipypnipecKiiM  nyTCM 
3iiapiiTeJibHoro  CTenoaa  ycTbH  aopTbi  y  hpibotiibix  conpoBOWAaeTCH 
pasBiiTHeM  CTpecc-ciiHApoMa  c  BbipaJKeHHOH  aTpo^nefi  THMyca,  koto- 
pbiii  iio’TTir  nojinocTbio  ocBooo>KAaeTCH  ot  tiimophtob.  Ha  btom  ({tone 
peaJinayeTCH  rpoMa/pian  aKTiiBapiiH  ciinToaa  nynjieHHOBbix  kiicjiot 
n  oojikoh  b  cepAOMimn  Mbirnpe,  cepAPe  6wcTpo  rnnepipo^npyeTCH 
[Meepcon,  1968]. 

BbipaHteimeM  pojni  CTpecca  b  nepepacnpeAeJieHnn  ct py KTy phwx 
pecypcoB  n,  6ojiee  -roro,  Bbipa?KeimeM  px  cocpeAOTOpeHiiH  b  cncTe- 
Max,  OTBeTCTBeHHbix  3a  aAanTapmo,  hbjihiotch  xoponio  nsBecTHbie 
AaHiiwe,  hto  npp  nonaAaniiH  b  noByio,  ppeBa'ryio  onacHocTbio  o6ctb- 
noBKy  pjih  BBeAeniin  b  opraHP3M  iioboto  nyjKepojtHoro  aiTTiirena  na 
ijioiie  6ojiee  pjih  Moneo  Bbipa/Kennoro  CTpecc-ciiHApoMa  $opMPpyiOT- 
ch  noBbie  oooponiiTejibHbie  ycJioBiibie  pe^wieKCbi  pjih  cnepii$HHecKiip 
iiMMyHiiTeT  k  HOBOMy  aHTHreHy.  Heo6xoAPMbiM  3bohom  o6opx  9tiix 
npopeccoB  HBJineTCH  aKTHBapHH  cnHTesa  HyKJiennoBbix  kiicjiot  ii  6eji- 
kob  b  oiipeAeJieHHOH  cncTeMe  HenpoHOB  hap  b  onpeAeAeHHbix  ciictb- 
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Max  HMMyiaoreHe3a.  OneBHAHO,  aKTiiBapiiH  3Ta  noTeHu;iipyeTCH  H3- 
Gbitkom  cy6cTpaTOB  oKiicjieHUH  h  SnocHHTesa,  kot Optra  B03iraKaeT 
GjiaroAapn  KaTaSojiiraecKOMy  fleiiCTBHio  CTpeccopHtix  ropMOHOB  b 
6ojiLniiiHCTBe  TKaHef. 

9th  h  /tpynie  aHajioriiHHbie  $aKTopbi  npiiBOAHT  k  mkecjih,  hto 
npn  CTpecc-CHHflpoMe  nponcxoaiiT  ne  npocTO  Mo6iiJiii3aii;HH  BHepre- 
TiraecKHX  h  CTpyKTypHbix  pecypcoB  opraHHSMa,  a  hx  fliiCKpiiMiiHa- 
THBHoe  nepepacnpeflejieHHe,  hjih,  npoipe  roBopn,  nepe^ana  H3  cii- 
ctgm,  He  yyacTByiomHx  b  aflanTapnii  k  jjaimoMy  KOHKpeTHOMy  <£aii- 
xopy,  b  cncTeMBi,  cnepii^HHecKii  OTBOTCTBeiintie  3a  3Ty  a^aiiTapiiio. 
Bjiaroflapn  TaKOMy  nepepacnpeAejieiraio  kmcjfopoa,  cyGcTpaTbi  okhc- 
jieHHH,  a  xaKHte  npeflmecTBeHHHKH,  HcnojTb3yeMbie  ajih  ciiineaa  nyK- 
jieHHOBbix  khcjiot  h  6cjikob,  nanpa bjighho  nocTynaiOT  b  CHCTeMbi, 
ocymecTBJiraomHe  a^anTapHonnyio  rHnep^yHKpHio, —  b  ciiCTeMH,  r^e 
^>opMHpyeTCH  CTpyKTypHbra  cjieA,  kotopmh  b  6yaymeM  cocTaBiiT 
ocuoBy  flOJiroBpeMeHHOH  aflaiiTapira. 

Btopoh  G$$eKT  CTpecc-CHHflpoMa  b  ({lopMupoBanira  CHCTeMnoro 
CTpyKTypnoro  cjie^a,  cocTaBJiHioipero  ocuoBy  ^ojiroBpeMenHoii  aAan- 
TapHH,  COCTOIIT  B  TOM,  HTO  KaTeXOJiaMIIHbl,  rJIIOKOKOpTHKOHflbl  H,  B03- 
mojkho,  apyrne  ropMOHbi,  ceKpeipra  KOTopwx  BOspacTaeT  npn  CTpec- 
ce,  o6jiaflaiOT  npaMbiM  bjihhhhgm  na  MeTa6ojiH3M  h  cJwpMiipoBairae 
CTpyKTyp  b  KJieTKax  cncTeM,  OTBGTCTBeHiibix  3a  ajuanTapnio.  9to 
npHMoe  BJiHHHHe  CTpecc-peajiH3yioiii;Hx  chctgm  na  npopecc  (JmpMiipo- 
Banira  chctcmiioto  CTpyKTypnoro  cjie^a  b  ^ajibHenraeM  iioapoGho 
paccMOTpeHo  na  npimepe  ^opMupoBanira  BpeMeHHOH  cbh3h  h  blic- 
hiiix  a^anTapnoHHbix  peampra  opraHH3Ma  (rji.  IV) . 

HaKoneu;,  TpeTira  9o|p(|)eKT  CTpecca,  ne  ynjiaaLiBaioipiracn  b  paMKH 
npocTon  Mo6HJiH3an;HH  pecypcoB  opraHH3Ma,  oGycjioBJieH  Ten,  hto 
Bcneji;  3a  Jiio6biM  ^ocTaTonno  hhtghchbhi>im,  ho  neTKO  3aBepnmBnraM- 
cn  CTpeccopnwM  bosaghctbiigm  pa3BHBaeTCH  ycTaHOBjieiraoe  HeAaBHo 
b  Haraen  JiaG'opaTopira  HBjieHHe  nocTCTpeccopnoii  aKTHBaipra  ciiHTesa 
nyKJieiraoBbix  khcjiot  h  GejiKOB  bo  Bcex  hjih  no  Meiibraen  Mepe  b 
6ojibnraHCTBe  opraHOB  h  TKanen. 

B  3KCnepHMGHTaX,  BbinOJIHeHHblX  COBMGCTHO  C  B.  H.  IlaBJIOBOH, 
HBJieHne  oto  naGjuoAajioct  nocjie  6-nacoBoro  OMopHOHajibiio-CojioBoro 
CTpeccopHOro  bob^ghctbhh,  ocymecTBJiHBinerocH  b  <J>opMe  Tan  na3bi- 
BaeMoro  HGBpoaa  TpeBorn,  noApoGno  onncaHHoro  mi>Ke  (cm.  tji.  V) . 
Hepe3  2  naca  nocjie  aroro  bo3^ghctbiih  nponBjraeTcn  xoporao  ii3bgct- 
HbiH  KaTa6ojiimecKHH  otfxfteKT  CTpecca,  BbipajKaBuraHCH  cmiHteHHeM 
HHT  6HCHBH  OCTII  CIIHTG3a  H  COflepH?aHHH  PHK  H  6ejiKa  B  M03re  it 
BHyTpemrax  opraHax.  LIepe3  24—48  nac  b  Tex  me  opraHax  b  apnon 
$opMe  pasBHBajiacb  npoTHBonojioHraaH,  aiiaCojiiiHCCKan  $a3a  pean- 
HHH,  a  HMGHHO  Bbipa>KeiIHaH  aKTHBapira  CHHTesa  pilSoCOMaJIbTIOH, 
TpaHcnopTHoii  PHK  h  Gejraa,  npiiBOfliiBinan  k  yBejiraieHino  coaepjKa- 
hhh  PHK  h  6ejiKa  b  pacneTe  na  opran.  Tan,  HanpuMep,  cnmKemie 
coflepHtamiH  PHK  Ha  opran  b  KaTaGojranecKOH  <J>ase  peanpira  co- 
cTaBJinjio  b  cepflpe  21,5%,  b  M03re— 22,  b  rreneHH  —  23,5,  b  thm>t- 
ce  —  29,  b  ceMGHiraKax  —  38  n  HaKonen;,  b  cejie3eHKe  —  47% . 
yBejnraeniie  coji;ep>K aniiH  PHK  2  cyTOK  cnycT/i  —  b  aHaGojiunecKoii 


.base  peaKpira  —  cocTaBJiHJio  b  M03re  20%,  b  cepflpe  —  27,  b  nene- 
ii ii  _  48,  b  cejie3eHKe  —  47,  b  Timyce  —  25  h  b  ccMGHHHKax  3U  /o. 

1 1  HTencuBiiocTb  ciiHTe3a  SeJiKa  bo  Bcex  bthx  opraHax  b  cootbgt- 
,'TBHH  C  H3BeCTHOH  3aKOHOMepHOCTbIO  6bIJia  H3MeHeHa  nponoppHO 
iiajibHO  coAep^airaio  PIIK.  A™-ejibnocTb  nocTCTpeccopnoH  aimiBa- 
iniH  6HOCHHxe3a  cocxaBJifiJia  4—6  cyTOK. 

TaKHM  o6pa30M,  aHaSojinnecKan  $a3a  CTpeccopnon  peaKipra  npo- 
HBJiaeTCH  3HaHHTejibHOH,  renepajiHsoBaiinoH  aKTHBapnen  cnHTesa 
HVKJieHHOBbix  khcjiot  h  6ejiKOB.  AKTHBapHH  3Ta  Gojiee  AJiHTejibHa, 
-leM  KaTaGojinnecKaa  $aaa  CTpecc-CHHffpoMa  n  mojkgt  nrpaTb  Ba>K- 
HVio  POJIL  b  CTpyicrypnoM  ooeciieneHira  $H3HOJioriraecKHX  $ynKpnH 
opraHHSMa.  J3  njiane  namero  h3jio?kgiihh  cymecTBemio,  hto  itoct- 
CTpeccopnaH  aKTiraapira  GnocimTesa,  oGycjioBJiennan,  no-BMA*iMOMy, 
cnenHaJiH3HpoBaHHbiM  ropMonajibnwM  MexaHH3MOM,  mojkgt  hotghuh- 
noBaTL  AopMHpoBaHHG  cucTeMHoro  CTpyKTypnoro  cjiefla  npn  AOJiro- 
BpeMennoH  a^anTapnii.  fleficTBHTeJibHO,  cxpecc-CHHApoM  saKOHOMep- 
iio  peaJiiisyeTCH  b  Hanajie  aghctbiih  na  oprannsM  Jiioooro  (paKTopa 
cpenbi  h,  cjieAOBa’rejibno,  anaGojiiraecKan  (|)asa  Bi’oro  cHHflpoMa  no 
BpeMeHH  HaKJiaAbiBaeTCH  na  rnnep(|)yHKpHio  cncxeMbi,  cnepinpiraecKH 
oTBGTCTBenHoii  3a  a^anrapHio.  B  KJieTKax  btoh  chctcmh  aKTHBapnn 
GnocHiiTesa,  BOSHiiKHian  BCJieACTBHe  rnnep^ynKpHii  —  Ha  ocuoBe 
paccMOTpennon  BsaiiMOCBHSH  mgjkaY  ^yrapHeft  h  reHernnecKHM 
annapaxoM,  Mowex  cyMMHpoBaTbca  c  ropMonajitno  oGycjiOBJieiraoH 
nocTCTpeccopnoH  aKTHBapnen  GHoennTesa.  BepoHTHbra  htot  btoh 
cyMMapHH  COCTOHT  B  yBejiraieHHH  TeMna  (pOpMHpOBaHIIH  CHCTeMHoro 

CTPVKTYPHoro  cjieAa.  Y 

B  cooTBeTCTBira  c  TaKHM  noHHMaHHeM  pojiH  cxpecca  B  cpopMiipo- 
B9HHH  AOJiTOBpeMeHHOH  aAanTapiiH  naxoAHTcn  HSBecTHbra  cpaKT,  hto 
npn  hobtophom  AeficTBHH  ii  a  opraHHSM  cnatHbix  pa3Apa™en 
CTpecc-cHHAPOM  HOCTeneHHO  yracaex  no  Mepe  Toro,  kgk  ^opMiipyeT- 
CH  cncTGMHHft  cTpyKTypHbiH  cjieA,  GOCTaBJWiomHH  ocuoBy  aAanxa- 
niin  Tan  npn  noBTopiibix  (JrasHnecKHx  narpysKax  noA'teMbT  coAep 
>Kai«IH  KOpTHKOCTepOHa  B  KpOBH  CTaHOBHTCfl  see  MeHBine  no  Mepe 
Toro  KaK  VBeJIHHHBaiOTCH  MOn^HOCTb  CHCTeMbi  MIITOXOHAPHH  B  CKe- 
jiGTHHX  Mbimpax  H  MaKCHMajibnan  A^Te^bHOCTb  Harpyaira,  koto- 
pyio  MoryT  peaJiHSOBaTb  WHBOTHbie  [Bnpy,  1974,  bills  el  al., 

19  AnaaorraHO  npn  nepBOM  npeffiHBneraH  woBeny  oTBeTCTBeHHOt 
aanaaii,  ipe6yion;eii  SticTporo  peraeEHH,  HaSraonaeTca  mhoio  oranSon 
H  paaBHBaeTCH  nocTaTorao  BMpa*eHHHfi  cTpecc-cHHApoM.  npa  no- 
BTop^HUH  axofl  cHTyaHHH,  no  Mepe  xoro  KaK  b  Moore  $opMHPye™H 
CHCTCMHHft  cTpyKTypHBiii  caes,  cocxaBjiaiomHH  ocnoBy  bhobb  o6pa- 
30bIhhhx  cbhLh  h  hbbhkob,  onm6KH  nocTenenno 
a  CTpecc-cHHApoM  CTaHOBHTCH  H3JIHIHHHM  h  yracaei  [Pnccjiep, 
19701  CjieAOBaTeJibHO,  Ha  aTane  cponnon  aAanTapHH  n  b  npopecce 
npeBpamemra  ee  b  aAanTanmo  AOJironpeMeirayio  3HaneHne  CTpecc- 
ciiHAPOMa  COCTOHT  b  tom,  hto  3tot  HecnepH^HnecKHH,  peajinsyio- 
Lrftefl  npn  AeHCTBHH  na  opramon  caMWX  paBJiirantix  ^aKTopon 
_ _  cirnriTanwH  nOTeHHHpyeT  (JjOpMIipOBaHHe  CHCTeMHoro 


o t p yix t yp ir o r o  cjie.ua,  cocTaBJiaioin;ero  ocnoBy  cnepinfaiMec^oH  ajian- 
Taiiinr  k  KOHKpeTHOMy  cfiainopy  njiii  cirryapnn  cpe^Li. 

TaKHM  oopa30M,  mm  npiimjin  k  npe^CTaBJieiiiiio  o  tom,  mto  cii- 
CTeMHBiH  CTpyKTypHMH  cjie.3,  cocTaBJiaioipiiH  ocnoBy  cnepii(J)ii'iecKoii 
aflamapHH,  h  necnepH^HMecKHH  CTpecc-CHii^poM  Hepaapi.iBiio  CBaaa- 
HB^  MeJK^y  co6oii,  t.  e.  KoopfliraiipoBanBi  b  paMKax  g/ihhoh  npncno- 
coonTejiLHOH  peaKumi  opraHH3Ma.  3to  npeflCTaBJieinie  o  Mexanii3Me 
(peiiOTii nunecKOH  a/pnrramin  cyMMHpoBaiio  cxeMon  na  pnc.  11. 

Ha  cxgmg  noKasaiio,  mto  napyrnemie  roMeoc'raaa,  BBiBBainioe 
(paKTopoM  Biiemnet  cpeftbi,  iuin  cnmaji  o  tom,  mto  'ramie  Hapyme- 
HHfl  B03M0JKHM  b  6y;iymcM,  Mepe3  bbiciuiio  peryjiHTopHBie  MexaiIII3- 
MBt  aKTPiBHpyer  chctgmbi,  otbgtctbgii  11  big  a  a  a/puiTannio.  B  pe3y;iB- 
IcUe  B03IIMKai0T  «Ba  HBJieHHH:  BO-nGpBbIX,  Mo6lIJIH3aHIIH  (if)yillvUIIO- 
IiaJILnOH  CHCTGMBI,  CHGUIuflllMeCKII  OTBGTCTBGII  lioii  3B  U/pl  IITB  ip  1 1< )  K 

/lannoMy  (J)aKTopy,  n,  bo-btopbix,  iiecnenii^iiMecKiiii  CTpecc-ciiH/ipoM . 
B  AajiBHeiiinGM  cncxeMa  ciiguikJmimgckoh  a/piHTaumi  ocymecTBjiaeT 
yBejuiMemiyio  c^yiiKpHio  n  .poMimiipyeT  b  >Kii3HGfleHTejiBHocTii  opra- 
HH3Ma.  Ha  ocnoBe  cbh3h  uemj\y  (JiynKpiieii  n  reucTiiMGCKiiM  annapa- 
tom  li  ii  pn  noTeHpnpyioinGM  bjihhhhh  CTpocc-ciiH^poMa  b  K.neTKax 
OToii  flOMMHMpyiOmeH  CHCTGMBI  (|)OpMHpyeTCH  CTpyKTypiIBlii  cjig/i, 
KOTopBiii  cymecTBGHHo  noBBimacT  ee  MoipiiocTB.  Pa3BHBaeTca  na;ie?K- 
n an  it  p;ojiroBpeMGimaa  aflaiiTapiiH,  Koropaa  ycTpaaaeT  nepBonaMajiB- 
iiBie  HapyineiiiiH  roMGocTa3a,  ^ejiaGT  ii3JiHinHHM  CTpecc-CHHflpoM. 

OcHOBOH  yBeJIHMGHHH  (JyHKHHOHaJIBHBIX  B03M0JK1I0CTGH  CHCTGMBI, 
OTBGTCTBeHHOH  3a  ap;ailTaii;iIIO,  HBJIHGTCH  npn  3T0M  II3MGHGHHe  COOT- 
hoihghiih  KJieTOMHBix  CTpyKTyp,  pa3BnBaiom;eeca  b  npopocce  cjiopMii- 
p ob anna  ciicTeMHoro  CTpyKTypiioro  cjiG^a,—  iiaoiipaTejiBiioG  vBejm- 
MeHHG  MaCCBI  II  MOipiIOCTII  cipyKTyp,  otbgtctbghhbix  3a  ynpaBJiGHne, 
hohiibih  xpaiicnopT,  BHeproooeciie'iemie.  Hmghho  3tot  cflBiir,  kbk 
6bijio  no3po6.no  nonasaHo  BBime,  ooecneMiiBaeT  nc  tojibko  6ojiLmyio 
MOipiIOCTB,  HO  II  BKOnOMHMHOCTB  OTBGTCTBGHHOH  3a  ajianTaUmO  CH- 
ctgmbi,  BBicoKyio  peaKTHBHOCTB  GC  3BenBeB  K  ynpaBjiaioipHM  cnr- 
najiaM. 

B  xo^e  HH^iiBii^yajiBnoH  >kii3iih  opraHH3M  CTajiKiiBacTca  c  pejioii 
COBOKynHOCTBIO  iJiaKTOpOB  0KpyjKai0II];GH  flGHCTBHTeJIBHOCTn;  B  pc~ 
ayjiBTaTO  na  ochobg  paccMOTpcnnoro  tojibko  mto  MexaHH3Ma  cjiop- 
MnpyeTca  ne  031111  CTpyKTypHBiH  cjie/i,  a  cjioamaa  coBOKynnocTB 
CHCTGMHBIX  CTpyKTypiIBIX  CJie,30B,  KOTOpBIG  TJiyOOKO  MGIiaiOT  o6jIHK 
opraiiH3Ma  —  (fiopMiipyioT  ero  cfierroTiin  b  cootbgtctbhh  c  xpcooBa- 
iniaMii  cpG«bi.  Hpir  otom  c(|)opMnpoBaBmiiHca  o;pra>K3Bi  cncTeMnBiH 
c  rpyKTypHBin  cjig^  n  aflanTapna  k  onpe/icjieHHOMy  cjbaKTopy  cpe/iBi 
ne  bgmiibi.  Ho  Mepe  n3Menemm  b  cpe^e  MenaeTca  cneKTp  a^anTa- 
Hhoiiubix  peaKpnii  opraHH3Ma  —  na  CMeny  cjioaniBnieMyca  naoopy 
30JiroBpeMeiiiiBix  a,n;anTaii,HoniiBix  peaKpnn  6ojiee  iuin  Menee  nocTe- 
neHiio  npnxoAHT  iiobbih  na6op.  9to  npoiicxoAiiT,  nan  6bijio  nona3a- 
110,  Mepe3  npopecc  ^ea^an'ranira,  b  xofle  KOTOporo  nyTeM  cniuKemia 
cHHTe3a  HyKJieHHOBbix  kiicjiot  11  6ejiK0B  n  aKTHBapHH  npopecca 
AerpaflapiiH  cxpyKTyp  ncMe3aioT,  CTiipaiOTca  cjiO/KiiBmiieca  paHee 
ciiCTeMnBie  CTpyKTypHbie  cjie^Bi.  CTpecc-cim^poM,  cocTaBJiaioipnn 
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Piic.  11.  Cxeaa  MexaHU3Ma  (JeHOTinniMecKofl  ap;anTan,iin 
OBtacHeHiin  b  TeacTe 


peoSxopaMoe  naaajibnoe  3Beno  jiioSoh  hoboh  apanxapiia,  3a  caeT 
CBoero  aaioSojiaaecaoro  3$$eKTa,  oaeBapHO,  poji/aeH  opHOBpeMenno 
aoxenpapoBaxb  ripopecc  peapanxapaa  ■ —  cxapaHaa  CTapwx,  yxpaxaB- 
iiiiix  CBoe  6iiojioranecaoe  3HaaeHae  CTpyKTypHtix  cjiepoB.  Mhhmii 
cjiOBaMii,  cTpecc  no  ripocTO  o6ecneaaBaex  nepepaay  pecypcoB  H3  ne- 
aKTHBHBIX  CMCT6M  B  aKTHBHBie,  a  HBJIfleXCH  annapaTOM,  OflllOBpeMeH- 
ho  aaTajniaapyioipaM  (|)opMiipoBaime  opuax  chct6Mhwx  cxpyaxyp- 
ii bix  cjiepoB  li  HCHe3H0Benne  ppyrax.  06hi,hh  apanxapaoiiiibiH  ciinp- 
poM  BMCTynaeT,  TaKHM  o6pa30M,  b  pojia  (jjaaxopa,  arpaioipero 
Bawnyio  pojiE.  b  nepenporpaMMiipoBaHHH  apanxapaoHHbix  bosmoik- 
nocxea  opraiiH3Ma  na  pemeime  hoblix  3apaa,  BBipBaraeMBix  cpepoii, 
ii  Ten  caMLiM  b  pojia  <f>aaxopa,  Haxajia3apyioipero  imienemm  $eno- 
xima,  Ha6jiio,n;aeMi>ie  na  npoxmaeiniH  >kh3hh. 

lipepnaraeMan  KOHpenpaii  (^eHOxanaaecKoa  apanxapaa  iio3bo- 
jihgt  ripepBapaTejiLiio  naMexaxb  ocaoBHbie  CTapaii  sxoro  npopecca, 
KOTopbie  6ojiee  noppoSno  paccMoxpenbi  b  pajibneiimeM  aa  npaMepe 
KoiiKpeTHbix  pojiroBpeMeiiabix  apanxapaonnbix  peaapaa  opraaa3Ma. 

IlepBaa  cxapan  cpoanoa  apanxapaa  xapaKxepa3yexca  Mo6iiJiii3a- 
paea  iipepcyipecxBOBaBiniix  apanxapaonHbix  MexanasMOB  —  rniiep- 
cjbyHKpaea,  hjih  HaaajiOM  (|)opMapoBaHiia  (jayiiapnonajibiioa  cacxeMbi, 
oxBexcxBeiinoa  3a  apanxapino.  9xa  cxpyKxypHo  He  o6ecneaeHHaji 
ranep^yHKpaa,  HecMoxpa  aa  CBoe  nepocxaxoanoe  coBepmeHCXBo, 
paex  opraHH3My  B03MO>anocxb  «npopepjKaTbCH»  po  pa3BiixiiH  pojiro- 
BpeMoanoa  apanxapaa.  B  c(|)epe  nonepemiH  —  oxo  cxapan  pacxoaa- 
xejibHbix  a  Jiaaib  HHorpa  ypanHbix  opaeHxapoBoaHbix  peaKpaa; 
b  cc()epe  npacnoco6jieaaH  k  (J)H3aaecKoa  Harpysae  —  3xo  cxapan 
pa6oxbi  na  npepene  c  MaKcaMajibnbiM  MimyxHbiM  o6x>eMOM  apoBO- 
o6paia;eHHH  ii  pbixanaH,  jiaapepeMaea,  6jih3Koh  a  apaxanecaoMy 
ypoBino,  a  x.  p;. 

B  ocaoBe  3xoa  HaaajibHoa  cxapan  Jieiaax  xpaapa:  ranep^yHapaa 
cacxeMbi,  cnepatliaaecaa  oxBexcxBeHHoa  3a  npacnoco6jiemie  a  pan- 
HOMy  <|>aaxopy;  cxpecc-canppoM;  napyrneHiia  (JyHapan,  o6ycjioBJieH- 
abie  cpBaraMH  roMeocxasa. 

OieBapno,  npa  BpojKpeimoa  hjih  npiioSpexennoa  nenojinopenno- 
cxa  aaaoro-Jia6o  3Beaa  cacxeM,  BOBJieaeiinbix  b  peaapaio  na  noBbia 
(Jiaaxop  cpepai,  cpoaHaa  apaaxapim  Moiaex  oaa3axbca  aacxojibao 
aecoBOpmeHHoa,  nxo  opraaii3M  3a6oiieBaex  iijih  yxopax  ox  pemeHiia 
sapaaa,  paaxyeMoa  cpepoa;  sxhm  caxyapanM  Moryx  cooxBexcxBOBaxb 
6ojie3HH  HecocxoHBHieacH  apanxapaa. 

Bxopaa  cxapan  nepexopa  ox  cpomioii  apanxapim  a  pojiroBpeMen- 
aoa  xapaaxepH3ycxcn  aimiBapaea  caaxe3a  nyajieaiioBbix  aacjiox  a 
6ejraoB  b  ajiexaax  cacxeMbi,  cnepii(])miecHH  oxBexcxBeimoii  3a  apan- 
xapaio, —  yBejiaaeHaeM  moiphocxh  sxoa  poMimapyioipeH  cacxeMbi  a 
nocxeneHHbiM  yMenbinenaeM  cxpecc-cinippoMa.  B  pajibneiimeM  b 
6ojibmaHcxBe  cjiyaaeB  pa3BHBaexcH  ycxoamiBaa  apanxapHfl.  OflHaao 
nepexopHan  cxapim  Moiaex  3axHniBaxbCH  b  xaa  aa3biBaeMbix  6e3- 
Bbixopabix  caxyapaax,  aorpa  peacxByioipaa  Ha  opraHH3M  (Jaaxop 
ape3Mepno  ciuieH  hjiii  aorpa  caxyapaa,  B03HiiamaH  b  oapy>aaioipeH 
cpepe,  cjininaoM  cjioama,  a  noxoMy  xpeSyeMaa  npacnocodaxejibaaa 
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peannpa  oaa3biBaexca  aeocyipecxBiiMoa.  B  no,n;o6nbix  caxyapaax 
3(|)$eaxnBHaa  (JiyHapaoHajibHaa  cacxeMa  ae  peajiasyexca,  ciicxeMHbia 
cxpyaxypabiH  cjiep  b  Hea  He  cJiopMHpyexca. 

B  pe3yjibxaxe  nepBoaaaajibHbie  HapynieHiia  roMeocxasa  coxpa- 
naioxca,  a  cxaMyjiapyeMbiH  hmh  cxpecc-canppoM  pocxaraex  ape3Bbi- 
aaiiHoii  mixenciiBiiocxii  a  fljiaxejibnocxa.  HMenao  b  sxoh  caxyapna 
paHHbiii  caappoM  Mojaex  npeBpaipaxaca  H3  ancxpyMeiixa  apanxapaa 
b  iiacxpyMeiix  iioBpejapeiiiia  a  B03Haaaiox  MnoroaacjieaHbie  cxpec- 
copiibie  3a6ojieBamia,  noppoSHO  paccMaxpiiBaeMbie  b  pa-nbiieiiraeM 
(cm.  tji.  V) . 

Tpexaa  cxajpia  c^iopMapoBaBineaca  pojiroBpeMeiiiioa  apanxapmi 
xapaaxepaayexca  iiaJianaeM  cacxoMiioro  cxpyaxypnoro  anepa,  oxcyx- 
cxBiieM  cxpecc-ciiHApoMa  ii  coBepnieiiiibiM  npacnocoSjieHaeM  a  onpo- 
pejiennoMy  (Jiaaxopy  hjih  caxyapaa.  Ilpa  apeaMepHO  pjiHTejibiioft  a 
aanpaBjieHiioa  apanxapini  xaaoro  popa  poMiiiiiipoBaiiiie  onpepejiea- 
aon  cacxeMbi  b  cooxnexcxBaa  c  ocnoBTibiM  npaapiinoM  poMiinaaxbi 
MOHtex  npiiBecxa  a  opaocxopoaneMy  pasBiixaio  opraaasMa.  Tan, 
poaanaao  camaeiiae  cxpyaxypnoro  peaepBa  neaena  a  noaea  npa 
apanxanaa  >KiiBoxiibix  a  $H3aaecaHM  narpy3aaM  iijih  pa3Baxae 
iiMMyaope^mpiixiioro  cocxoaima  npa  apanxaipia  a  ranoacaa.  Taaoe 
«pa3opy>aenae»  onpepenennaix  cacxeM  oprana3Ma  Moiaex  cxaxa 
npepnocbuiaoii  6ojie3nea  opnocxopoimero  pa3BiixiiH  (cm.  nr.  IV). 

BexBepxaa  cxapaa  asnamiiBaHiiH  ii  (fiyuapiioHajibHoa  nepocxaxoa- 
nocxa  ne  aBJinexcH  o^HsaxejibHoa,  pa3BiiBaexca  Jianib  npa  ape3Mep- 
hoh  nanpHJaeHnoa  apanxapmi  a  xapaaxepii3yexca  xeM.  axo  6o.aT>maa 
narpysaa  na  cncxeMbi,  poMiinapyioipiie  b  npopecce  apanxapaa,  ripn- 
Bopax  a  ape3Mepnon  nmepxpoc|)iiH  ax  ajrexoa  a,  aaa  cjiepcxBiie, 
a  HapyinemiaM  cxpyaxypai  ii  (^yHapaa,  8xo,  aaa  iroaasaao,  Moiaex 
npoH30iixa  3a  caex  psyx  Mexanii3MOB.  ITepBbiH  H3  mix  cocxoiix  b 
xom,  axo  npa  6ojibmoa  ranepxpo(|iiia  pocx  aaexoa  oaaabiBaexca  ne- 
c6ajianciipoBaanbiM  a  conpoBOJKAaexca  H36iipaxejibHbiM  oxcxaiiBa- 
HiieM  Maccbi  cxpyaxyp,  oxBexcxBemibix  3a  Bocnpiiaxae  camajiOB 
ynpaBJieHHH,  aonnaia  xpancnopx,  3Hcproo6ecneaeiiae.  Taaaa  caxya- 
pna,  b  n3BecxnoM  CMbicjie  npoxiiBonojioianaH  cxpyaxypaoMy  aoMn- 
jieacy  onxiiMajibiioa  a/ianxanHii,  b  pexa-anx  aayaoiia  ajih  6ojiliiioh 
ranepxpo(|)aa  cepppa,  rpe  OHa  npiiBopax  a  penpeccan  coapaxaxejib- 
hoh  (Jiynapini  (cm.  rji.  III). 

Bxopoa  MexamisM  cocxoiix  b  xom,  axo  nocae  AJiiixejibnoro  nepao- 
pa  ninep^yHapiia  a  ranepxpoijma  n  nepBiibix  penxpax,  anpoapiiH- 
nbix  ?aejie3ax  ii  acno.anaxejibnbix  opranax  Mojaex  paBBimaxacH  CBoe- 
o6pa3nbTii  aoMnjieac  «jioaajibaoro  H3naiTiaBaiiaa»,  Bbipajaaioipaacn 
CHHjaeHaeM  caiixe3a  nyaaeaHOBbix  khcjiox  a  6ejiaoB,  napyineiiaoM 
o6HOBJienaa  cxpyaxyp,  ra6ejibio  aacxa  ajiexoa  ii  pa3BaxaeM  opran- 
aoro  ca:iepo3a  (cm.  Bbime). 

CTpyaTypHaa  peiia  apaiiTapim 

no  xopy  n3Jio>aeniiH  b  axoii  rjiaBe  mbi  aepepao  nojibsoBajiaca 
BMpajaenaeM  «peaa  apanxapna»,  aoxopoe  bbcjih  b  ynoxpe6jienae  b 
opuoa  H3  panee  oaySjiaaoBaHHbix  pa6ox  [MeepcoH,  1973].  Cxpya- 
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Typnan  u,eHa  apanxanHH —  3to  to  koaiihgctbo  CTpyKTyp,  /r.  o.  moag- 
Kyji  HyKJieHHOBbix  khcjiot  h  6ejiKa,  KOTopoe  opraHH3M  #i;oa>kcii  po- 
IlOJIHHTeJILHO  CH IIT e 3Iip OB aTB  TOl’O,  'IXOflbl  OCymeCTBIITL  paHHyiO 

apanTaipiOHiiyio  peaKpino.  llommaeMaH  Tamm  oopaaoM  «cTpyKxyp- 
iian  n,cna»  cjiaraeTcn,  Bo-nepBbix,  113  MOJieKyji,  KOTopwe  aoiiojihh- 
xeJibHO  pacnapaiOTCii  b  HanajibiiOH,  cpoanoir,  t.  e.  CTpcccopnon,  (J)aae 
a/iaiiTauiioimoii  peaKumi  11  aoa/Khbt  oi.itb  pecmiTeaiipoBaHbi  no  wepe 
(J)opMiipoBauiiH  ycToii'iTiBOH  apaiiTapHii;  BO-BTopbix,  113  npiipameimH 
Maccbi  CTpyKTyp  (r.  e.,  no  cymocxBy,  nonyjiHuim  MOAcwyA) ,  koto- 
poe  ooi.i’ino  HaGAiopaeTCH  b  nepexo^iioii  n  ycToii'iiiBoii  CTapiiHx  npo- 
pecca,  Korpa  paaBiinaoTcn  rimepTpo$HH  opraHOB;  B-xpoxbiix,  113 
ycKopoiiHoro  ooiiobaghiih  CTpyKTypw,  otbotctbgiiiiou  3a  apaiixanmo 
ciicTOMbi,  KOTopoe  mojkgt  coxpaHBTbCji  b  tghgiiiig  Bcero  nepnoAa 
apanTapiiH.  M  MeioipnecH  aKcnepriMoiiTajibiibie  pimr.ic  iio3boahiot 
KOJiinecTBeniio  ohgiihtb  CTpyKTypnyio  pony  apairraiuin.  Taw, 
coBMecTiro  c  B.  W.  TTaBjroBoii  6mao  nowaaaiio,  mto  11  irrenciiB noe  3mo- 
n,HoiiaJibHO-6ojreBoe  crpeccopiioe  B03peHCTBHe  b  ({lopnc  xai»  na3biBae- 
Moro  iieBpoaa  TpeBorn  (cm.  tji.  V)  cyipecxBenno  yBejiHMHBaex  pac- 
nap  h  peciiHxea  PHK  b  6ojibmrmcxBe  opranoB  jkhboxhwx.  Ilanpn- 
Mep,  aahtgabiioctb  nojiy>KH3Hir  pnoocoMajji.iioii  PHK  yMeHbinaexcfl 
b  M03re  c  9,3  po  8  cyxoit,  b  ccpagbiioh  Mbimpe  —  c  0,9  po  3,2, 
b  nene.HH  —  c  5,3  ao  3,8,  b  xiiMyce  —  c  6,8  ao  5,2  n  b  cgmghiih- 
Kax  —  c.  5,0  ao  3,4  cyxoK.  J?(jiHxejibHocxb  noJiy/Kiiaiiir  cyMMapHoro 
OejiKa  xan>Ke  CHiisiuiacb  b  M03re  c  15,5  ao  1 0,2  cyxoK,  b  cgpaghiioh 
Mbirnpe  —  c  12,5  ao  9,3,  b  noHGHii  —  c  7,0  ao  4,5,  b  xanyce  — 
c  8,6  ao  4,8  11  b  ceMeimiiKax  —  c  12,0  ao  9,4  cyxoK. 

CymecxBeHHo,  nxo  b  9xhx  3KcnepHMeHxax  cbmo  3Mon;iioiianbno- 
Goagbog  bobagmctbiig  Gbiao  opHOKpaTHbiM  11  npopoAJKaJiocb  6  nac, 
a  otmg'ighhog  yKoponemie  ?kh3ttii  ii  cooxBexcxBennoe  ycKopemioe 
ooiioBjieinie  PHK  h  Ggakob  6bijio  ycxanoBJieiio  Ha  ociiobc  ii3yiiemn( 
b  xeneinie  11  cyxoK  pHiiaMHKH  Bbixopa  mgachbix  npeAHiecxBeHHiiKOB, 
bbgagiihbtx  b  opraHH3M  11  BK.Tiio>iiiBinnxcH  b  PHK  11  Ggaok  nepeA 
cxpeccopiibiM  bobaomctbhgm. 

TaitHM  oGpaaon,  paMe  opHOKpaTiioe  cxpcccopnoo  BoapeHCTBHG 
3naTiHX6Jibno  yKopaAHBaex  >kit3itt>  kactohiiux  cxpyiixyp,  poAacx  itgoo- 
XOAHMblM  yCKOpGTTIIBIH  IIX  pOCIIIITG3  B  TGBGH11G  AAllTCABHOrO  BpGMGTIII, 
x.  g.  mi ocx  BbTcoKyio  cxpyKxypnyio  pony;  HMenno  noaxoMy  miioto-- 
Kpaxiibie  B03AGiicxBMH  raKoro  popa  nrpaiox  poAT>  b  naHaniiiBamni 
opraiiH3Ma  b  npopecce  cxaponim. 

Eipe  Goagg  onpeAGAGHHO  MOJKex  6biTb  BbiHB.iGHa  cxpyKxypHaH 
pciia  apaiixamni  ncnocpGACxBGiino  b  xex  opraHax,  rAe  3a  c«iex  anxii- 
BapHH  CIIHXG3a  HyKAGHHOBbIX  KIICAOX  II  GgAKOB  $0pMIipy6TCH  CIICXGM- 
iibiii  cxpyKxypHHH  caga.  Tan,  npn  ii3yH6iiini  npncnocooAGiiiia  ceppna 
k  HenpcpbiBHOH  narpy3K6  —  oro  KOMnencaxopHon  rnnGp$yHKpmi 
(cm.  bbiihg)  —  noKasano,  Tixo  c  caMoro  nanaAa  axoro  npopccca  pac- 
naA  PHK  b  MHOKappc  pG3KO  ycKopcH,  ho  gg  ooipoc  coAep>KaHiie, 
HGCMoxpH  11a  3xo,  Boapacxaox,  xaK  Kan  6nociinxe3  PHK  ynoAii'icn 
6oai.itig,  hgm  gg  pacnaA-  B  HTorc  3a  nepabiG  11  cyxon  KOMiiGHcaxop- 
HOH  nm0p(|)yHKPHH,  BbI3BaHHOn  Cy5KGHHGM  aopxbl,  X.  G.  3a  ncpiIOA, 
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b  xcBoniie  Koxoporo  pasBiiBaoxca  rmiGpxpo(|)iiH  oprana,  koaii'igcxbo 
PHK,  CIIHXG3IipOBaiIHOH  B  CGpAGHIIOH  MblllipG,  OKa3bIBaGXCH  B  2  pa33 
OoAbiHG,  HGM  B  KonxpoAG  [Mccpcon,  1975].  AHaAOniMIiaH  CHXyapHH 
IiaOAlOAaGXCH  Iipil  AAHXGAT>TI0M  II  3HaiIHXGAbHOM  yUGAiniGHIIII  (])yiIK- 
PIIII  Aioooro  Apyroro  oprana  hah  peAoii  chcxgmbi  —  bo  bcgx  cAynanx 
AOAroBpGMGHHan  apairrapiiH  oOGcncHiiBacxcji  penoii  ynGAiniGHiioro 
pacnapa  h  oipc  6oagg  yBGAii'ieHHoro  6nocHHXG3a  HyKAGiinoBbix  khcaot 
ii  Ogakob,  x.  g.  iimgot  onpGAeAGimyio  cxpyKxypnyio  peny; 

Koaiimgcxbo  PHK,  noxopoc  mojkgt  6bixb  t p a 1 1 ck pi 1 5ii p ob an o  na 
Maxpnpax  PHK  iicagahipmxch  AH$$epeHpHpoBannbix  kagxok,  iig 
oGBipanii’ino;  no  6e3rpaHHHHO  n  koahagcxbo  MOAGKyA  OcAita,  koto- 
poe  moikgx  6wxb  xpancAH  pobbho  c  KantAOH  Maxpupw  nii(])opMapiioiT- 
noii  PHK.  Hmghho  noaxoMy  cahhikom  AAMiGAbnan  n  nanpmKennaH 
AOAroBpGMGHHan  apauxapiiH,  AocxuniyxaH  cahihkom  ;j,oporo0  cxpyic- 
xypiioii  poiioh,  mojkgx  cxaxb  npHHHHoii  AOKaAbnoro  n.'nianniBamm, 
HAH  AOKaAbHoro  cxapGiiiiH, —  ochoboh  HCHGpnainiH  apanTapnoHii  blX 
B03MO/K1IOCXGH  OpraHIIBMa  (CM.  BblHIG)  . 

B  IiaCXOHIHGG  BpGMH  npil6An>KGHIIOG,  a  B  OyAyiPCM  0 O.IIC 0  XO'IIIOG 
onpGAGAGiiiiG  CTpyKxypHOH  pGiibi  Ka>KAOH  KOHKpGXHOH  aAanxapnoii- 
iioii  CHxyapnn  iimggx  na/Kiioc  npanxii'iccKoc  3HaneHHe.  Montno  bbi- 
AGAHXb  no  MGHbuieH  McpG  iiHXb  ciixyapnH,  Korpa  cxpyKTypiuHi  pona 
apanxapim  ocooghiio  bgaiikb. 

ncpBaa  ciixyapim,  HMGiomaa  rpoMapuyio  cxpyKxypnyio  pony, 

3X0,  KaK  6bIAO  XOAbKO  HXO  nOKa3aHO,  XH5KGABIH  AAHXGAbHblH  CXpGCC. 

Bxopoii  ciixyapiiGH  xaKoro  popa  hbahgxch  nanaAbnan,  hah  aBa- 
piiiinaH,  cxapua  aA.anxapiin  k  agiicxbhio  Aioooro  ^aiixopa.  B  3Toii 
cxapun,  K3K  6wao  noKaaaHO  bbiihg,  npmion  AC(])iipirr  Soraxbix  anop- 
rnGi’l  $OC($)OpHbIX  COGAniTGIIIlil  B  KAGXKax  II  KaxaOOAIIHGCKHil  3(J)(f)Gl>X 
CXpGCC  OpilbIX  ropMOHOB  npHBOpHX  K  3IiaiIIITGAbnOMy  nOB  p  G  5K  A  GH II K) 
MGM6paH  II  pacnapy  ppyrux  cxpynxyp,  nxo  nponBAHGxcH  (|)gpmgiixg- 
Miiefi,  oxpnn;axGALHbiM  aaoxnbiM  OanaiicoM  h  ppyrnMii  anaAoriiHiibiMii 
cpBiiraMH. 

T pGxbii  cHxyapHH  naiiOoAGG  apno  pcaAiisyexcH  b  nopcxopnon 
cxapnii  apanxapHOHHoro  npopGCca,  itorpa  b  oxbct  na  jiarpyany, 
rnnoKcnio,  xoaoa  iiah  aioooh  ppyron  (fiaKTop,  BbiBbiBaioirprn  ag(Jhih,iit 
3HeprHii,  pasBiiBaoxcH  BbipantcniiaH  aKxiiBapmi  cniixe3a  nyKACiino- 
BbTX  KIICAOX  II  Gcakob  ii  nponcxopiix  yBGAimeunG  Maccbi  kagtobiibix 
cxpyitxyp  b  $opMG  rHnepxpo$Hii  opranoB  n  ugabix  (]iyiiKn;HoiraABnBTX 
cncxeM.  Hohhxho,  mxo  ccah  B03HHKmaH  ycxoHHHBan  apaiixaniiH  ona- 
abiBaexcH  hgoGxoaiimoh  opraHH3My  b  xghghiig  Bceii  nocAepyiomGH 
>KH3HII  IIAII  B  xeHGHIIG  AAIIXGABHOrO  BpGMeillT,  TO  pGHB  Il/IGT  o5  OTIIO- 
C1ITGAB110  3KOHOMIIOM  paCXOAOBailHH  CTpyKTypiIOFO  p63GpBa.  B  TOM 
cjiypae,  Korpa  c()aKTop  cpcpBi,  k  KOTopoMy  coBGpninAacB  apanxaAHH, 
b  paABHefirnGM  ncpecTacT  AeMCTBOBaTb  na  AAiiTGAbnbni  OTpeaoK  Bpo- 
mghh,  a  noTOM,  iiocag  Toro  i»aK  ycnGAa  pGaAnaoBaTBCH  Aeapairramin, 

HaHHHaGT  AGHCTBOBaTB  BIIOBB,  CHCTGMHBIH  CTpyKTypHBIH  C.JIGA  (])0pMH- 

pyGTCH  3anoBO.  Cooxbgtctbghho  cxpyKTypnaH  nciia  apanTanniT  ona- 
3bIBaeTCH  BGCBMa  BbTCOKOii. 


HeTBepTan  caTyapan  cBH3ana  c  paccMOTpennon  yjKe  pojitio 
npirapana  poMHHaHTBi  b  pojiroBp6M6HHoii  apanTapan  h  coctoiit  b 
tom,  mto  cjpopMiipoBamie  BbipaJKGHHoro  CHCTeMHoro  CTpyKTypnoro 
cjiep;a  b  poMBHapyioipGH  (|)yHKpBOHajiBHOH  cncTeMe,  oTBeTCTBeHHoii 
3a  apanTapaio  (cTpyKTypnoe  npeo6jiapaHae  3Toii  ciictgmbi),  MOJKei 
conpoBontpaTBcn  toh  iijiii  bhob  CTeneiiBio  aTpo$an  iijiii  $ynKpno- 
HaJiLHOH  irecocTOflTeJiBiiocTii  ppyrax  chctom.  Torpa  npii  iiaMeneumi 
b  OKpyjKaioipea  cpcpo  ii  Biiesanno  BOSHiiKmea  narpy3Ke  iia  oth  hg- 
coctohtgjibiibig  ciictgmbi  T3M  ftypyT  naGjnopaTBcn  6ojibhioh  pe^npiiT 
Dneprnii,  noBpG>Kp6HBH  CTpyKTyp,  a  saTGM  CojiBiuaa  aKTHBapaa  cun- 
T03a  HyKJieHHOBBIX  KBCJIOT  II  66JIKOB.  IllIBIMH  CJIOBaMII,  ii3MeneHHe 
apanTapaoHHoa  nporpaMMBi  opraHH3Ma  —  ero  >Kii3neHHoro  bckto- 
pa  —  6ypoT  hmgtb  snaHHTGJiBiiyio  CTpyKTypiiyio  neiiy. 

HaKOHep,  naTan  CBTyapHH  coctoiit  b  tom,  hto  cacTeMa,  pjni- 
tgjibho  poMHHHpyioipaa  b  Hanpa>KeHHoii,  pojiroBpGMeHHoa  apariTa- 
PHOHHOI1  pOaKUHH  OpraHB3Ma,  M0JK6T  nopBCpraTBCH  npHMOMy  H3H3- 
niHBaHHK),  T.  G.  BCJICpCTBIIG  HCHGpnaHHH  CnOCo6lIOCTII  rGHGTIIMGCKOrO 
annapaTa  pa<|)<|)6peHpHpoBaHHMx  kjigtok  rGiicpupoBaTB  hobbig  nop- 
HHH  PHK  h  cootbgtctbghiio  ScJiKa,  o6pa3yioipGro  kjigtohhbig  CTpya- 
Typbi.  Htot  BToro  npopccca  cocTaB.iinGT  pa3BiiTH6  oprannoro  iijiii 
ciicTGMHoro  cKJiGpo3a  ii  c^ynKpiioHajiBHoa  HGflocTaTOMHOCTii  —  pac- 
CMOTpGHHOG  BBIIH6  HBJIGEtHG  JIOKaJILHOrO  CTapGTIIIH  nGpGrpyjKGIIHBIX 
CIICTGM.  OHGBBpHO,  BGpOHTHOCTB  TaKOTO  IlCXOpa  BGJIHKa  Torpa,  Korpa 
b  npopocco  apanTapaa  apao  BBipaJKGHBi  Tpn  nGpBBie,  o6o3HaHGHHBie 
BBiniG  caTyapaa:  aKKoppHbiii  xapaKTGp  Harpy3Ka;  MHoroKpaTiiaa 
yTpaTa  a  nocjiopyioipGG  BoccTaiiOBjicmiG  apanTapaa;  naKOHep,  npe3- 
MepHOG  flOMHHHpOBaHHG  H  CBH3aHHOG  C  HUM  OpHOCTOpOHHGG  pa3BIITIIG. 
9bojiioii;hohho  pcTopMamipoBamiOG  CTpGMJieniiG  oprami3Ma  k  rapMO- 
HHTiHOMy  pGanipoBaHHio  na  $aKTopBi  OKpyn<aioipcro  Mapa  cocTaB- 
JIHGT  GQTGCTBGHHyrO  npO(f)HJiaKTHKy  3T0T0  IlCXOpa. 

CyiUGCTBGHHO,  HTO  pa>KC  GCJIH  BCG  3TII  $aKTOp£i:  THJKGJIBlil  CTpGCC- 
cirappoM,  aiacopflHBiH  xapaKTGp  Harpy3Kii,  noBTopHan  yTpaTa  apan- 
Tapra,  HP63MGPHO  nanpH?K6HH0G  II  pJIHTCJIBnOG  pOMHHHpOBaHHG  — 
CBepGH&i  po  MiiHHMyMa,  to  apanTapaa,  npoTGKaioipaH  b  onTBMajibHbix 
yCJIOBIIHX,  BCG  paBHO  COnpHJKGHa  C  OnpGflGJIGHHBIM  pOnOJIHHTGJILHBIM 
pacnapon  h  o6paaoBaHHGM  kjigtohhbix  CTpyKTyp,  t.  g.  oSjiapaGT 
onpcpejiei-moa  CTpyKTypnoa  pghoh.  IIpaHOM  CTpyKTypHaa  pcHa  apan- 
Tapaa  mojkgt  6bitb  pa3JiHHHoa  apa  paBnoa  iihtchchbiioctii  pcacT- 
bhh  $aKT0pa  cpepu,  npa  paBHOM  pgjkhmg  Harpy3Ka.  /-[giictbiitgjib- 
no,  KaK  6bijio  noKaaaao  bbiitig,  poTGpMHHapoBaHnoG  cpcpoii  yBCJia- 
HGnaG  $n3HOJioraHecKoa  $yHKpaa  aimiBiipycT  TpaHCKpanpaio  PHK 
II  CHHTG3  ficJIKa  Tiep63  B03HaKH0BGaiIG  B  KJIGTK6  OTHOCBTGJIBHOrO  JIG- 
$apHTa  ATO;  otot  >kg  pe^apiiT  hbjihgtch  ^aKTopoM,  onpepejiaio- 
ipHM  pacnap  CTpyKTyp.  Ohgbmpho,  npn  paBHoa  AonojiniiTG.7iBHoii 
Harpy 3kg,  npa. paBHOM  yBGJiBHGHBH  pacxopa  AT<P  b  MHo$H6piuijiax, 
MGMgpaHHBix  nacocax,  cgkpgtophbix  rpanyjiax  KOHpGHTpapnn  AT<E> 

MOJK6T  CHHJKaTBCH  B  pa3H0H  CTGUGHH  B  3aBHCHMOCTH  OT  MOIU,HOCTH 
CIICTGMBI  GG  pGCIIHTG3a  B  KJIGTKG,  npGBSpG  BCGI’O  OT  MOipHOCTII  CIICTG¬ 
MBI  MBT0X0Hppiiii  it  TpancnopTa  k  hhm  cyScTpaTOB  ii  Kacjiopopa. 
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Tan,  npn  MOipHofi  chctgmg  pe,  iiHTG3a  ATO,  naiipHMGp  y  TpeHii- 

pOBaHHBIX  HMBOTHB1X,  KOIIH,GIITpailIl /I  ATO  II  KO  lipil  MaKCIlMaJIBHOil 
aarpy3KG  na  ccpppG  CHHJKaGTCH  mghbhig,  hgm  y  HGTpGHapoBaHHBix 
[MeepcoH,  PojiySGBa,  1973],  ii  cooTBGTCTBGaao  hg  pGajia3yeTCH  an- 
THBapaa  CHHTGaa  PHK  ii  SojiKa  (cm.  pac.  2) ,  mghgg  BBipaJKGiiHoa 
pojiJKna  obitb  a  riinGpipo^aa  CGpppa. 

UpOTHBOIIOJlO/KUaH  CHTyapHH  nOJiyHBTCfl,  GCJIH  OflHOBpGMGITllO  C 

POiiojihhtgjibhom  Harpy3KOH  na  opraa  orpamiHirrB  moiphoctb  chctg- 
MBI  peCBHTG3a  ATO  B  Gro  KJIGTliaX  HGAOCTaTKOM  KacjiopoAa.  TaKHG 
onBiTBi  nocTaBHji  XioGiigp  [Hubncr,  1967],  KOTopBiii,  npeatpe  hgm 
ypajiaTB  opiiy  iioaiiy,  iiopBGpraji  ppyryio  aaoKcaa  pa3JiaaHoa  pjia- 
tgjibhocth.  B  pG3yjiBTaTG  KOMnGHcaxopaaH  ranep^yiiKpaa  ocTaBiiiea- 
ca  noHKH  npiiBopaJia  k  HGo6Biaaaao  ooju.moM  airraBapaa  caiiTGsa 
HyKJIGHIIOBBIX  KHCJIOT  II  GgJIKOB.  HhBIMH  CJIOBaMII,  HGM  HHJKG  MOH^ 

hoctb  annapaTa  pGCHHTG3a  ATO,  hcm  Cojibhihh  pg(|)hii,ht  ATO 
B03iiHKaGT  npn  narpy3KG  a  hgm  6ojibiugm  aKTHBapiiGa  cmrrcsa  ayK- 
JIGaaOBBIX  KHCJIOT  II  6GJIKOB  a,  KaK  CJIGpCTBIIC,  60JIBUIGM  ranGpTpO^HGH 
«paciiJiaHiiBaGTCH»  opraEH3M  3a  pa3BiiBaiomyioc>i  pojiroBpGMGiinyio 
apaiiTapaio  —  tgm  Sojibiho  CTpyKTypaaa  pcua  3toh  apan'rapaa. 
iipa  6ojiBinoa  moiphocth  annapaTa  pGcaaTG3a  ATO  ranopipo^aa 
opraHa  a  cootbgtctbghiio  CTpyiiTypnaa  pGHa  apamapaa  OKa3BiBaiOT- 
CH  MGHBIHG. 

9to  03nanaeT,  hto  npu,  paenou  nazpij3Ke  Menbuie  zuneprpocpupy- 
ercsi  opzan,  edunui^a  Maccbi  noropozo  o6jiadaer  cnocoonocrbw  ze- 
nepupoearb  6ojibiuee  KOJiunecreo  euepzuu  e  (popjne  ATO.  l'anou 
opzan  cnpaejinercn  c  nazpy3Koii  npeotcde  ecezo  3a  cuer  ucnojib3oea- 
nusi  6ojibiuozo  adpo6nozo  pe3epea  najnmnou  rnanu  u  eo  eropyw 
ouepedb  3a  cuer  yeejiunenun  Maccbi  drou  rnanu.  Bbiconue  mou f- 
nocTb  u  3(f)(penTuenocTb  cucreMbi  dnepzeruHecnozo  o6ecnenenun 
npedorepau^aiOT  neanonoMnoe  pacxodoeanue  crpynrypnbix  pecypcoe 
opzanu3Ma. 

TaKOG  npopCTaBJIGHIIG  COOTBCTCTByGT  p63yJIBTai’aM  II3BGCTHBIX 
3KCn6pHM6HTOB  EcHKGpTa  [Bcikort,  1954],  KOTOpBlil  B  TGHGHHG 
12  nGpGJiB  TpcnapoBaji  MopcKax  CBaaoK  iiJiaBamiGM,  3aTGM  3acTaB- 
jihji  ax  HJiaBaTB  po  nojiaoro  iictoipghhh.  Bbihchhjiocb,  hto  paiibiiiG 
bcgto  acToni;GHiiG  aacTymuio  y  h{iibothbix,  aMGBinax  naiiCojiBiuyio 
cTGnoiiB  ranGpTpo(|)iiii  copppa.  B  tom  >kg  njiaHG  cjiopyGT  nonaMaTi. 
npimpamiajiBHo  bb?khbig,  Ha  Haia  B3rjmp,  pG3yjiBTaTBi  kjiiiiiiiko-iJim- 
3HOJIOrHHGCKIIX  IICCJIGpOBailHH  A.  T.  ,T(gm6o  a  COaBTOpOB  [1973],  KO- 
TopBiG  noKa3aJia,  hto  cpcpa  Jiiopoa,  o6jiapaioipax  HaaGojiGG  bbicokoh 
TpCIIIipOBailllOCTBIO,  a  HMGIIHO  cpcpa  MaCTGpOB  CnopTa  a  CnopTCMG- 
iiob  I  paapapa,  hhc.tio  Jiap  c  KJiiiHiiHGCKa  onpGpGJiHGMoii  mnGpTpo- 
(J)IIGH  CGpppa  OTHOCHTGJIBHO  MGHBIHG,  H6M  CpGpiI  CnopTCMGIIOB  II  H 
III  pa3p>ipoB.  llo  paHHBiM  3Toii  rpynnBi  accjiGpoBaTGJiGa,  cpcpa 
CnopTCMGHOB,  TpGHIipyiOipHXCH  60JIGG  10  JICT  II,  CJIGpOBaTGJIBIIO,  06- 
Jiapaioipax  bbicokoh  ycToiiHHBOCTBio  k  $h3hhgckbm  narpy3KaM,  nac- 
jio  JiiopGii  c  KJiHHaHGCKii  onpGpGJiHGMoii  ninGpTpo<|)aGa  MGHBIUG,  HGM 
cpopa  CnopTCMGIIOB,  TpGHIipyiOnj,IIXCH  B  TGHGHIIG  60JI6G  KOpOTKIIX  OT- 
PG3KOB  BpGMGHH. 
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OnemiBaa  9th  naunbie,  cAeAyex  HMeTb  b  BiiAy,  nxo  b  ecxecxfien- 
Hhrx  ycjiOBiiHx  MomnociL  c  it  ctc  mu  mmxoxohaphh  IT  a  e^iiininy  MaCCbl 
kjigtkh  aaBiicHT  lie  tojibko  ot  HiiTeHCMBHOCTii  npeAHiecxByioHiiix 
xpeimpoBOK,  no  b  3HaTinTeJiBHOH  Mepe  iipeAonpenejieiia  renexmiecKii. 
B  nojinoM  c o o t b e t ctb ii n  c  9THM  t a it  Ha3MBaeMaH  aapoonaa  mohj;- 
iioctl  —  KOJiH'iecTBo  itncjiopoAa,  noTpeojiaeMoro  Ha  1  nr  Beca  xejia 
npii  MaKCiiMajibiiOH  paooxe,  Kojieojiexca  b  mnpoKiix  npe^ejiax  y  ne- 
TpeHiipoBaiiiibix  luiH  o^HHaKOBo  TpeHiipoBaHHbix  Jiio^eii.  B  xaKoii  Hte 
Mepe  Aojoitna  KOJie6axbcn  cxeneHb  rimepTpotjniH  npii  pannoii  narpys- 
kg,  6y;iy'in  iiaii6ojibmeH  npa  HaiiMeHbuieH  moiuhocxm  ciicxe.Mbi  oitn- 
cjiHTGJibiioro  pecn  nxeua  ATO  b  Mbime'iiioii  ritaiin. 

B  HGJIOM  II3JIOHTGHH blG  (JiaitXbl  MO/KHO  peaioMirpoBaxi,  C.’IGAyiOlUUM 
iio.'io/Kgiiiigm:  oimnra.'ibiibiii  BapiiaBx  a;un ixaumi  pa.aBHBaexcfi  npii 
iiaiiooneo  Bi.icoKoii  moihiiocxh  ciicxgmu  OKiicJiMXGJibHoro  peciiHTGsa 
ATO  n  xapaKieptiayexcH  xgm,  vixo  6o.hi, nine  (^yiiitiproHaJibiibie  pe- 
ayjibxaxu  a;i,anT<)Hnii  coaeraioxcn  c  yMepeimoii  rniiepipoijnieii  KJiex- 
Kii,  x.  e.  oKa3biBaioxcH  flocxiirnyxbiMii  MHHHMaJibHOH  cxpyKxypuoii 
neiioii.  1 1 p u  9xom  peajiM3an,MH  oojiee  hjih  Menee  OKonoMiiMiioii  a;i,airra- 
Hmh  npeflonpeAe-nena  He  xojibito  HHxenciiBiiocxbio  n  peHtHMOM  Ae'iicx- 
ehh  (JiainopoB  cpeaw,  no  xaitnte  renexHaecKii  AexepMiiiiiipoBaHHbiMii 
nepxaMii  opramiaMa. 

CymecxBeimo,  nxo  ynoMHHyxbie  BapiiaHxu  nepexo^a  ananxapiiH 
b  6ojie3Hb  He  flaiox  ociioBaimii  ajih  neccnMiicxiiaecKOH  onenitu  a^an- 
xanini  b  nejiOM,  xan  KaK  opraimsMy  yflaexca  ycneniHo  upiicnoco- 
oiixbcn  k  6o.;iLiHHiicxBy  peajibiibix  CHxyan,HH  OKpyjKaiomeH  fleiicxBii- 
xejibHocxn.  3xo  coBepnieiicxBo  bbojuouhohho  ^exepMimupoBaHHbix 
peaKpiiii  opranimia  onpeAejmexcn,  BO-nepBbix,  xgm,  hxo  opramiaM 
oSjia^aex  cncxcMoii  noBeAeHnecitnx  peaKpnn,  Koxopue  ho3bojihiot 
eny  na6e>Kaxb  upeaMepiio  fljmxGJibHoro  KOHTaKxa  c  (Jhi.iii'iockhmii  ii 
xhmh 'j ecKH m h  ([laitxopaMii  cpGflbi,  coa/pnoipiiMii  HenocpeAcxBemiyio 
narpyaity  na  (JiyHitmionaJibHbie  ciicxgmbi,  a  xeM  caMbiM  yAaexcn  113- 
oentaxb  MpG3Mepno  iianpHHieiinoH  h  fljiHXGJibHOH  aflanxapnii.  Bo-bxo- 
pux,  7Ui>Ke  THJKejiuii  n  saxanyBrniincn  bo  BpeMeHu  cxpecc,  b  «oea- 
Bbixo^Hbix  ciixyapimx)),  co  BpeMeiiGM  yracaex,  xan  ihik  opramiaM 
oojiajiaex  MHorooSpaaHbiMH  cncxeMaMii,  orpaHiimiBaioimiMir  cxpecc  ii 
iipeflynpeH<AaK)iu,iiMn  cxpeccoBbic  noBpe>KA6HHH  (cm.  xji.  VT).  llaito- 
nen,  B-xpexbiix,  Aante  nanpHHteHHaa  fljmxejibiiafl  aaanxapiia  k  iie- 
npepuBiio  HeiicxByiomeMy  (JiaKxopy  cpe^w  flaiieKO  ne  Bceiypi  npn- 
BOflHx  k  6ojie3iin,  xan  nan  flJiHTejibiiocxb  oxMeaeHHoii  Bbmie  cxa/pni 
ycxoHMMBoii  a;umxapnn  bo  Miiornx  cjiynanx  npii6jm>KaexcH  k  bhao- 
Boii  npoAOJOKHxejibHOCTii  jkh3hh  opraiiH3Ma.  Tanoe  MorymecxBo  Me- 
xaHH3M0B  a;i;aiixaii,Hn  npuBejio  k  xoMy,  mxo  npeAnaMepenno  pa3Bii- 
mieMyio  a/iauxaiuno  ^aBHO  y>Ke  OMmipii'iecKii  ncnojib3yiox  ;ijih  upo- 
^HJiaKxiiKH  oojieanen.  /(ajibiieiimee  H3yieHiie  Mexami3M0B  aflaiixan,im 
h  ynpaBJienne  oxiimh  MexaHH3MaMii  oxiipbiBaiox  b  3xom  oxHomeniin 
cymecxiieiiiibie  nepcneiixiiBbi.  PaccMaxpimaeMbiii  ^ajiee  upopecc  aflan- 
xapnn  opraHH3Ma  k  bbicoxhoh  mnoKCHH  no3Bo;inex  KoiiKpexii3iipo- 
Baxb  paaBHxoe  iipeflcxaBJieiiiie  o  cxa^iinx  aflanxaiiiiii  n  oiiennxb 
B03M0MH0CXH  iicnojib30BaHHH  aflanxapini  c  pejibio  npoc|)HJiaKXHKH. 


PJIABA  II 

Pa3BiiTiie  a^airraiBiii  k  rimoKCHii 
h  ee  iicirojii»30Baiine  c  u;ejn>K)  npo<|)TiJiaKTHKH 


Hpoojie.Ma  a;pmxanuii  K  bucoxiioh  nirroKCim  npno6pejia  B  no- 
cjieflune  /lecaxiuiexiiH  ncKJiiOMiixejibiioe  3im mc'ii  ik?  b  6nojioriiii  h  mg- 
Unpime.  A Krya;i biiocxi,  oxoii  ripo6jreMbT  n  nmpOKHM  (fiponx  pa6ox, 
pasBepHyBiiiHxcii  iio  iieii  bo  Mnornx  cxpanax  Miipa,  iipeAoii[)e;i,ej[Giibi 
neo6xoAiiMocxbio  pemcmiH  iieciiojii.Kiix  iigoxjio?k iit.ix,  Bbi/piiiraeMbix 
?Kii3Hbio  BonpocoB.  rjiaBiibic  ii3  mix  cjiGAyioupie:  a;uuixanim  k  bw- 
coxHoii  riinoKcnii  aiia'mxeJibHoro  nncjia  biiobk  npn6biBiimx  b  ropbi 
MGJiOBe'iGCKiix  KOHXiinreHxoB ;  ajianxanna  k  conexaiiHOMy  aghcxbhio  bw- 
coxiioh  riiiTOKCHii  it  $H3nnecKHX  narpy30K;  bo3mo>khocxi,  Ha  Bbicoxe 
CJIOJKIIblX  (J)OpM  HHXGJIJieKXyaJIbHOii  AGHXeJIbllOCTII,  HG06x0AHM0ii  A.TIH 
ynpaBJieHHH  coBpeMeiiHoii  annapaxypoii;  Bbicoxnan  6ojie3Hb  b  ropax 
ii  AeaAanxamiH  nocjie  cnycKa  c  rop.  HaKonen;,  ne  mougg  BaJKiioii  hb- 
jihgtch  npo6jieMa  ncnojib30BaniiH  aAanxaiiTiii  k  rnnoKcmi  a jih  npo- 
(jiHJiaKxiiKir  3a6ojieBaHHH  opranoB  KpoBOo6pain;eHiiH  ii  Moara,  a  xa kjkg 
c  nc.nbio  iioBbimeHim  pe3HCXGHTH0Cxii  oprami.aMa  k  cbmum  paajiiiM- 
hbim  He6jiaronpimxHbiM  cfiauxopaM. 

IIccjieAOBamiH  XojiAena  n  Ilpiicxjm  [1937],  Eapupoifira  [1937], 
H.  H.  CupoxiiHiiiia  [1931  — 1966],  0.  V.  TaaeiiKo  [1968],  IT.  B.  Ba- 
cnjibeBa  [1967,  1968],  3.  H.  Eap6amoBon  [1942,  1960,  1969]  it 
Hamii  coocxbgiih uo  [Meepcon,  1973 — 1978]  uoaBOjniJiii  mm  BbiAe- 
jinxb  b  cjio/Kiioh  apxiixeKxype  a;i,aiixaii,iiii  k  rnnoKCira  no  MCHbrneii 
Mepe  nexbipe  ypomiH  KOopAiiHiipoBaiiiibix  Me>KAy  coooir  Tipncnoco- 
6iixe.xbin.ix  MGxaiinaMOB. 

1.  MexaimaMbi,  MOoiumaaniin  Koxopbix  motkox  o6ecne'iiixr,  ;iocxa- 
xo'iHoe  nocxyn.iiemie  KHCJiopoAa  b  opraimaM,  HecMoxpn  Ha  ;ie([)ii mix 
ero  b  cpe;ie:  nniepBeiixiuinniiH;  imi i lopipy h kii.ii it  cepjuia,  ooeciicmi- 
Baroipan  ABH>KGinie  ox  jierKnx  it  xitannM  yBeJinneimOro  KOJiiinecxBa 
KpoBti;  TiojiHiinxeMiiH  ii  cooxBexcxBy mmee  yBeJiineiiiie  KMCJiopo;iiion 
eMKOCXII  ItpOBH. 

2.  MexamiaMu,  Ae,7iaKiin,iie  bo3mo>kiium  AOCxaxoMiioe  irocxyiuie- 
Hiie  KiicjiopoAa  it  Moary,  cep/my  n  Apynni  jkhbiiohiio  Ba>KiiuM  op- 
ranaM,  necMoxpn  iia  rnnoitceMmo,  a  hmghho:  pacmnpeHne  apxepnii 
h  itaiiHJijiHpoB  Moara,  cepjma  n  x.  a.;  yMeHbniemie  AH$$y3iioniioro 
paccxoHTiiiH  A-TiH  KHCJiopoAa  Meat «y  KaniTJijiHpiioii  cxenitoii  it  miixo- 
xoHApiiHMii  KJiexoit  3a  c>iex  o6paaoBaTTHH  iiobbix  Kaniui.TinpoB  ir  it3Me- 
IieilllH  CBOHCXB  KJTGXO’IHbTX  MeMOpaTT*,  yBG.'ril  'IGH 1IC  ClI0C06lT0CXlI  K.HG- 
xok  yxHjmanpoBaxb  KiicjiopoA  BCjieACXBite  pocxa  KOHneiixpaumi  miio- 
r.xooHHa. 


3.  yBCjraiiemie  cnocodnocTii  KJieroK  11  TitaHen  yTHjraaiipoBaTB 
KHCJIOpOfl  H3  KpOBH  H  odpa30BBIBaTB  ATO,  HeCMOTpJI  1T3  HepOCTaTOIi 
KHCJiopopa.  9ia  bo3mo>khoctb  MOHteT  6bitb  peajinsoBana  jiiioo  3a 
cTieT  yBGJiniieHHH  cpopcTBa  Konennoro  (JepMeHTa  pBixaTeJiBnoii 
penn  —  piiToxpoMOKCHpa3Bi  k  KHCJiopopy,  Kan  nojiaraioT  HeKOTopwe 
HCCJiepoBaTejin,  jrado  nyTeM  npocToro  yBejiiiMemiH  KOJiiiTiecTBa  mhto- 
xonppHM  na  epinmpy  Maccti  KJiexiin,  jih6o  3a  cneT  y b e jihhghhh  cxe- 
neirn  conpaJiteniiH  oKHCJiemifl  c  (JiociJiopiiJiHpoBaiiiieM. 

4.  yBejiMHeimc  aiianpodnoro  peciniTe3a  ATO  3a  cmot  aKTiiBaumi 
rjiiiKOjrasa,  opemmaeMoe  miiothmii  iiccjiepoBaTejiJiMn  itait  cyipecxBeii- 
hlih  Mexann3M  apaiiTapnii. 

TTpocToii  aHa,TOi3  nona3BiBaeT,  hto  oth  ocEOBHbie  (JaKTopw  apan- 
TapHH  peajTHsyiOTCE  nyTeM  aKTHBapira  cmiTe3a  nyKJieimoBBix  khcjiot 
H  deJIKOB  H  pa3BHTHH  CTpyKTypiIBIX  H3MGHGHIIH  B  CHCTeMaX,  OTBGT- 
CTBeHHbix  aa  apariTapnio.  Tanan  aKTHBapna  pa3BHBaeTcn  bo  Bpc.\m 
apanTapira  k  runoKCun  b  ciicieMax,  OTBexcTBemiBix  3a  TpaiicnopT 
KHCJiopopa,  t.  e.  b  cncTeMe  itpoBH  [EjiaroBecTOBa  n  pp.,  1968;  HaB- 
jiob,  1970;  Naets,  Wittek,  1969],  Jiermix  [Meepcon,  Botomojiob, 
1973;  Botomojiob,  1975],  cepppa  [Meepcon,  IIomohhhpkhh,  Hmhojib- 
cnan,  1972a,  6],  a  TaKHte  b  opranax,  ne  ynacTByioipiix  b  Tpancnopie 
KHCJiopopa,  npentpe  ncero  b  tojiobhom  Moare  [Meepcon,  Alanaejmc, 
Majinmi  n  pp.,  1969;  Meepcon,  KpaHp  h  pp.,  1973;  AniMapim  n  pp., 
1976]. 

Bajnno  nopnepKnyTL,  hto  aKTiiBapiia  cimTesa  HyKJieiinoBBix  khc- 
jiot  ii  dejiKOB  He  npocTO  conpoBompaeT  apanTapmo,  a  nrpaeT  b  neii 
pojib  HeodxopiiMoro  3Bena.  9to  BLiTenaeT  H3  pe3yjiBTaTOB  naraefi  pa- 
6otbi,  BLinojiHeHHOH  coBMecTHO  c  B.  B.  MajiKHHBiM  ii  JI.  TT.  AnaHy- 
Poboh  [1972]  n  CBiipeTejiBCTByioipeii,  hto  ycTpaHeniie  aKTHBapnii 
cHme3a  npn  noMoipn  HHriidiiTopa  ciiHTesa  PHK  aKTHH o Mnpima  na- 
pymaeT  apaiiTapmo,  nopaBJineT  noxpeojieniie  nncjiopopa  opramisMOM 
ii  BepeT  k  rn6eJiH  fiojiBiniriiCTBa  jkiibothbix. 

BBepenne  3toto  aHTndnoTHKa  b  Tenemie  5  pHeii  nenipy  20-m  ii 
25-m  pneM  apanTapim  b  po3e  10  mkt/kt,  ne  BBi3BiBaioipeii  riidejin 
KOiiTpojiBTiBix  >KHBOTHbix,  npHBopiijro  it  ra6ejiii  65%  apanTiipoBaB- 
hihxch  KpBic.  y  BBTHiiiBiniix  iipBic  noTpedjienne  nncjiopopa  napyina- 

JIOCB. 

Kan  cjiepyeT  H3  pamiBix  Tadji.  7,  y  HeapanxiipoBamiBix  jkiibot-- 
ii bix  npn  nepBOM  nopx>eMe  na  BT.icoTy  7000  m  rroTpedjieinie  02  chii- 
>KajiocL  npiiMepHo  na  30%.  B  upopecce  apairrapiin  btot  peiJnipiiT  no- 
TpedjieHiin  KHCJiopopa  nocTeneHHO  yMenBmancH,  n  k  25-My  pmo  >kh- 
bothbio  noxpeojinjm  nonTii  ctojibko  ate  KHCJiopopa,  ckojibko  ii  na 
ypoBHe  Mopn.  9to  muieniie,  OTiipBixoe  E.  M.  KpencoM  n  coaBxopaMii 
[1956],  npepcxaB.xnex  codoii  apnoe  Bbipaniemie  apanxapmi  oprami3- 
Ma  k  nepocTaTKy  KHCPopopa  bo  Biieiuneii  cpepe.  llocjie  5  pneii  BBe- 
pemiH  aKTHHOMHpiiHa  pecJuipiiT  noTpefijreniTH  Kiicjiopopa  bhobt.  co- 
CTaBJinji  26%.  Kpowe  toxo,  y  apanTiipoBaiiHBix  jkhbothbix  nop 
BJinnmieM  aKTHHOMiipHHa  pa3BiiBajiocB  ppyroe  Ba>KHoe  HBJieinie  — 
noxpedjrenne  KHCJiopopa  cniiniajrocB  He  tojibko  b  ycjroBTinx  dapona- 
MepBi,  no  ii  Ha  ypoBne  Mopn.  TaKHM  odpa30M,  perJiipiiT  noTpedaemm 


TaSjuipa  7.  BaiiaHne  aKTiiiioMnpHiia  2703  Ha  noTpedaeime  02  y  HiiTaKTHbix 
II  apailTIipOBaHHblX  K  BblCOTHOli  runOKCIIU  HxIIBOTHblX 


Cepua  onmTa 

Hncao 

HoTpcOaeiiiie  iaicaopona,  MJi/i:r/>iac 

/KHBOT- 

HbIX 

Ha  ypoBHe 
MOpH 

na  BbicoTe  1 
7000  M 

P 

KOHTpOJIB 

20 

2505±101 

1G87,5±101 

<0,01 

Koht  pojib  +  aKTiiHOMimiiH2703 

12 

2290±186 

1438, 0±  130 

<0,01 

ApanTapim  k  riinoitCHii  b  tc- 
*ieniie  10  cyTOK 

12 

2285, 9±87 

1847,9±180 

<0,01 

A/uumiumi  K  nmoKCHii  b  tc- 
‘loiiiie  25  cyxoK 

12 

2274, G±5G 

2043, 3±54 

<0,02 

ApanraniiH  k  muoKcun  b  tg- 
'iemie  25  cyroii  +  aKTimoMii- 
Phh  2703 

12 

1741, 4±  147 

1278,2±161 

<0,05 

II  p  H  m  e  «I  a  h  h  e.  CinnKemie  noTpeSjiennH  KucnopoAa  b  onHCbiuaeMwx  onwrax 
lie  aaBiice.io  ot  CTeneini  rnnoxepMHii,  Tan  nan  cini/Keime  peKTaJibnoii  TCMnepaTypw 
y  /KHBOTHbix,  noay 'lauiuiix  n  He  noayiaBimix  aKTiiHOMimim,  ObiJio  npHMepno  oj(iinaKo- 

BblM. 


Kiicjiopopa  npn  iiHrndnpoBaHHH  ciiHxesa  PHK  nadjnopaexcn  ii  npn 
oxcyTCTBiiH  nepocTaTita  KHCJiopopa  b  oKpy>Kaioin,en  cpepe  —  6e3 
yBejiHHennn  narpy3KH  Ha  (f>yiiKnmi  Biiemnero  pBixaiiiin  h  KpoBood- 
paipemiH.  9xo  napymeiiiie  yTiuiiiaapHii  xpypno  ookhciiiitb  uoispoii- 
penneM  xpancnopTHbix  chctem.  B  cbh3h  c  3tiim  cjiepyeT  iiMeTL  b 
Biipy,  hto  aiiTHHOMHipra,  HopaBJiiiH  ciiHxes  PHK,  noBpenipaeT  cxpyii- 
TypBi  oprami3Ma  Tan,  rpe  3tot  CHiiTe3  lipoTeiiaex  naiidojiee  Hiixeii- 
ciibho.  Tan,  iianpiiMep,  aKTHHOMnpHH  nopaBJineT  odpasoBaime  mhto- 
xoHppuii,  BBi3BiBaeMoe  xnpoKCimoM. 

He  iiciijiio'ieno,  TaKHM  odpa30M,  hto  penb  upex  o  napyineHHii 
6iiocnHTe3a  MHTOxoHppnajibHBix  cxpyiiTyp  H  (JlOpMIipOBaHHH  miito- 
xoiippiiii,  t.  e.  od  iiiiriidiipoBaiimi  odpa30Bainin  opranejui,  KoxopBie 
b  KonennoM  cneTe  onpepejimoT  noTpedjieHiie  opraini3MOM  02,  peciin- 
Te3  ATO  ii  iirpaiOT  liJiioneuyio  po.xB  b  apanTapim  it  mnoKCHH. 

B  pejioM  n3Jio?iieHiioe  03iiaiiaex,  mto  aKTHBapHn  cnnxe3a  iiyitJieH- 
hobbix  khcjiot  ii  dejiKOB  cocTaBJinex  HeodxopiiMoe  3bgho  apanxaii;Hii 
it  rnnoiiCHH. 

PlMeimo  3Ta  aKTiiBapiia  odecnemiBaeT  ({jopMiipoBaHiie  ciicxeMiio- 
ro  cxpyiiTypiioro  cjicpa,  cocTaBJiHioipero  ocnoBy  pojiroBpcMeniioro 
npiicnocodjieHHH  it  sxoMy  (]iaitxopy.  Anajiiiay  pu3Ji iibiibix  acneitxoB 
apanTaipm  k  rnnoKCHH  nocBmpeHa  dojiBiuan  jiHTepaxypa,  h  b  nacx- 
hoctii  pnp  Monorpa^nii  Ha  pyccitOM  H3Biite  [MiippaxiiMOB,  1964, 
1968,  1977;  Meepcon,  1973;  MajiitHH,  PiinnenpenTep,  1977;  h  pp.]. 

B  cooxBeTCTBiiii  c  3apaneH  nacTOHipero  H3Jio?KemiH  mbi  ne  dypeM 
pydjIIipOBaTB  3TH  0030PBI,  a  OrpaHHMIIMCH  paCCMOTpeHHGM  pHHaMHKH 
pasBHTHH  apanTapim  k  thhokchh,  ochobhbix  nepx,  itoxopBie  xapait- 
Tepn3yiOT  ciiCTeMHBin  CTpyKTypHBiii  cjiep  stoh  apanTapHn  h  ncnojiB- 
30BaHHH  apailTapHH  K  THHOKCHH  C  peJIBK)  npO(|)HJiaKTHKH. 
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ClICTeMHMH  CTpyKTypUblH  CJICP 

h  ocHOBHbic  cTapira  apaiiTapnii  k  ninoKCiiu 

Hpiicnocodjiemie  opraHH3Ma  k  nmoKcnn  b  naaaJi&HOM  cBoe.u  OTa- 
ne  nponcxopiiT  cyipecTBerino  linage,  bom  pasBHTne  apanTapnn  k 
flpyrHM  (JtaKTopaM  cpepbi.  OTJinane  coctoiit  npeaxpe  Bcero  b  tom,  bto 
HCAOCTaTOK  Kncjiopopa  b  cpepe  b  hpotiiboiiojk»khoctl  cJiaiiTopaM, 
BH3BiBaiomHM  pBiiraTejiBHyio  aKTHBHOCTB,  nepBii'ino  lie  ^.eiicTByeT 
na  3KCTepopeu,eiiTopBi,  a  neaaMexno,  iiciioabojib  BxopracTca  bo  Biiyx- 
peiinioio  cpepy,  up  h  bo  ah  k  rnnoKceMnn  n  tom  caMBiM  napymaa  ro- 
MeocTaa.  Tojibko  iiocjre  bo3Hhkhobchmh  mmoKceMiiii  nepocTaTOK 
KMCJiopopa  na'i  nnaor  pencTBOBaTb  KaK  paappa/KiixeJib  na  xeMopepen- 
Topi.i  aop'i'ajiBiio-KapoTMAHOH  soubi,  HenocpeACTBeHHO  na  peirrpbi,  pe- 
ryjiiipyioipiie  pbixaiine  h  KpoBooCpaipeime,  a  TaiOKe  na  ppyrno  op- 
I’aiiBi  11  BBiBBiBaeT  tbkhm  ciiocooom  no  Mein.iueii  Mope  Tpii  CBaaaH- 
m.ix  MOKAy  coooii  KOMiuieKca  HBJieiinii. 

Bo-iiepBBix,  jioa  BJiHHHiieM  rniiOKceMHH  BoamiKaoT  yBejiioieiine 
$yiiKpnii  cncTOM,  cneu;H(J)HBecKii  oxBeTCTBeiiHBix  3a  xpaiicnopx  kucjio- 
poAa  ii3  oKpyjKnioipeii  cpeABi  b  opramiaM  n  ero  pacripeAeJieinie  biivt- 
pn  oprami3Ma,  t.  e.  riiiiepBeirnijiapiiH  jierKiix,  yBeJiineime  Miiiiyxiio- 
ro  oo’beMa  cepppa,  pacmnpemie  cocyAOB  Moara  n  cepppa,  cy>Keinie 
cocyAOB  opranoB  dpionmon  noJiocTM  n  Mbirnp,  Kan  cjieACXBiie  —  no- 
b bin io ii no  apxepnaJiBiioro  paBJiemia  n  t.  n. 

Bo-Bxopbix,  pasBiiBaeTCH  aKTHBapiia  appeiiepniMecKOM  n  rimo- 
({maapno-aApeiiajioBOH  cncTeM,  t.  e.  cxpecc-ciiHppoM.  9tot  necnepn- 
cJ)iiiiecKiiii  KOMiioneiiT  apanTapnn  nrpaeT  pojib  b  Mo6njiH3apiiH  an- 
napaxa  KpoBooopaipeniia  n  Biieiniiero  ABixanna,  no  BMecTe  c  Ten 
IipOHB.XHeXCH  pG3K0  BbipaJKeHHHM  KaTaOOJIIIHeCKHM  0(|)(J)eKTOM,  t.  e.  OT- 
pmj,axeji biibiM  aaoTiicTBiM  SajiaucoM,  noTepeii  Beca,  aipo(|)iieii  Htnpo- 
Boii  TKaim  n  x.  p. 

JTaKOHep,  xpexuir  KOMnjieKc  HBjieniiH  coctoiit  b  tom,  «ito,  orpa- 
HiiTHBaH  pecwnxe3  ATO  b  miitoxohaphhx,  ocTpaa  rmioKciiH  bbi3bi- 
BaeT  npHMyio  penpeccnio  (JiyHKpim  papa  cncTeM  oprami3Ma,  n  npeac- 
pe  Bcero  bbicuiiix  otagjiob  rojioBiioro  M03ra,  hto  npoHBJinexcH  napy- 
meiiiiHMii  inrrejiJieKTyajiBHOH  n  ABiiraTejibiioii  aKTHBHOCTii. 

Dto  coHeniHue  Mo6uAU3aij.ua  cucreM,  cneijwfiuuecKu  oreercreen- 
Hbix  3a  rpaucnopr  Kucjiopoda,  u  HecneyacfmnecKozo  crpecc-cundpoMa 
c  uapymeHueM  (JUjunijuu  annapara,  KOHTpojiapyioujezo  noeedeuue  u 
deuoicenue,  cocraeJiHer  cuudpoM,  xapaKTepu3yioujuu  nepeyio  craduio 
cpoHHOU,  ho  (w  mhozom  nenoAnou  adanraijuu  K  ZUtlOKCllll. 

Bo  Bxopoir,  riepexoAHOH  CTapnn  apanTapnn  pe(|)iiniiT  doraTBix 
aiiepnieii  (|iocc})opiiBix  coepiiHeHiin  b  KJieTKax  ciictgm,  ocyipecTBJiaio- 
npix  yBeJinnennyio  c^yHKpmo  n  nopBepraioipnxca  pencxiMiio  rnnoKce- 
mhh,  BbiawBaox  aKTHBapmo  ciiHTeaa  HyKJienHOBBix  kiicjiox  ii  ogjikob. 
Bxa  aKXHBaipiH  fiiiociniTeaa  oxiuiTbiBaeT  b  npopecce  apaiiTapnii  k 
rnriOKCHH  neodbraanno  ninpoKiiii  npyr  opranoB  n  cncxeM  n  npiiBOAHT 
k  (JiopMiipoaaimio  odmnpnoro  GncTeMiioro  cxpyKTypHoro  cjieAa,  06- 
jiapaibipero  paaBeTBjieHHoii  apxnxeKTypoii.  Tan,  aKTiiBaipiH  6iiociih- 
Teaa  HyKJienHOBBix  kiicjiot  ii  oejiKOB  b  kocthom  M03re  CTanoBiiTCH 


Phc.  12.  JjBHaMHKa  KonpeHT- 
pan;nii  PHK  (1)  n  cnnT03a 
nc.ii;a  ( 2 )  b  JierKHX  («), 
cepAAe  (6)  n  M03re  (e)  b 
iipon,ccce  aaanTanini  k  rn- 
noKcrai 

llo  och  aCcmicc  —  HaHxe.ib- 
iioCTb  ananTaiiiiH  k  mnoKCHH, 
cyTKn; 

no  och  opaimaT  —  KoimeHTpa- 
Ulia  PHK  II  HIITeHCHBHOCTb 
cnuTeaa  6e.'U<a,  %  (no  oiHorne- 
IIIIIO  K  IICXOAHblM  IieJIH'IIIIlaM) 


ocnoBoii  iipojiiHjiepaumi  KJieTOK  apiixpoHAnoro  pima,  b  poayjibxaxe 
paainiBaioxcH  aAan xannoiiiiaH  iiojiiih,ii tcmhh  ii  yBeJinuenne  KiicjiopoA- 
HOH  CM K OCT  11  KpOBII.  AKTlIBail,HH  CIIHXesa  liyKJieilllOBblX  KIICJIOX  11  OOJI- 
kob  b  KJieTKax  jieroHHoii  TKaim  npiiBOAHT  k  riiiiepxpoiJiHH  Jiei  Knx  ii 
yBCJiii'ieiiiuo  hx  ABixaTejiBiion  noBepxnocxn.  AKTiiBaniia  cmrreaa 
iiyKjiennoBbix  kiicjiot  ii  SeJiKOB  b  cepAcmoii  Mbinipe  npn bo;j,ht  k 
paaBimiio  KOMnjienca  naMeiieiiHii,  BecBMa  6jiuaKoro  k  TOMy,  KOTopbiii 
iiaojiioAaeTCH  npii  ({maii'iecKoii  narpyane,  t.  e.  k  yBejinnenmo  moiii,- 
hoctii  aApeHepnmecKOH  poryjiHipni  cepAAa,  3naiiHTeJiBH0My  yBejin- 
neHino  KOHpeHTpapiiH  Miiorjiooijna,  nponycKHoii  cnocooiiocxn  nopo- 
HapHoro  pycjia,  a  b  pejiOM  —  k  yBejiiinemno  moih;hocth  cncTOMbi 
aneproooecneneiniH  cepAPa. 

AKTimapiiH  ciiiiTe3a  HyKJienHOBBix  kiicjiot  ii  6ejmoB  b  tojiobiiom 
Mosre  Tairne  3aKonoMepHo  peaJiii3yeTcn  npii  apanTapiiii  k  ninoKCiiu 
ii,  no-BHAHMOMy,  nrpaeT  pojib  b  pa3BiiTini  CTpyKTypnbix  n3MeneiiiiM, 
KOTopbie  AaiOT  Moary  bo3MO>kiioctl  H3BJieKaTi>  113  rnnoKceMnnecKon 
KpoBii  HeooxoAiiMoe  KOJimiecTBO  KiicjiopoAa. 

Kpiiubie  na  piic.  12  xapaKTepnayioT  AHnaMHKy  cimxeaa  ny K.iierr- 

IIOBBIX  KIICJIOT  II  fie.TKOB  B  Jld'KIlX,  CepAPC  H  M03Pe  JKHBOXHbIX  B  lipO- 
pecce  apanTapim  k  iiepnoAHnecKHM  BoapeiicTBimM  rnnoKciin  b  ycjio- 
biihx  oapoKaMepbi.  ripimpHnnajiBiio  xanan  >ko  aKTHBapim  noKaaaiia 
b  ropax  b  ycjioBHHx  ecxecxBeiiHon  bbicotiioh  pmtiokchii.  CyipecTBOii- 
ho,  mxo  b  npopecce  3Toii  aKTiiBapnn  napapy  c  ApyniMii  cxpyin’ypa- 
mh  o6pa3yioTca  mhtoxohapiih  ii  Myjibxii3H3iiMiibie  KOMruiencbi  rjiiiKO- 
aii3a,  t.  e.  cxpyKTypbi,  lienocpeACXBeHHo  oTBeTCXBeinibie  aa  npopecc 
iipeodpaaoBaima  oiieprim  b  Aocxyrinyio  ajih  (|iyiiKpnii  $opMy  ATO. 

Co'iexaiine  btoh  cucTeMHOH  aKTHBapnn  dnociiHxe3a  c  ydbiBaio- 
lpiiMii,  no  eipe  coxpaiiiiBiiinMiica  iipoaBJieniiaMii  cponnon  apaiiTapnii 
cocTaB.xaeT  xapaKTepiiyio  nepxy  iiepexoAHoii  CTapHn. 

TpeTba  CTapiia  ycToiiMUBon  apanTapim  xapaKTepiisyexca  aauep- 
memieM  (JiopMiipoBamia  cucTeMiioro  cxpyKxypnoro  cjicpa.  HpnaeM 
apxnxeKTypa  3toxo  cjiepa  xapaKxepiisyeTca  necKOJibKimn  nepxaMii, 
KOTopbie  nrpaiox  pemaioipyio  pojib  Kan  b  apanTapiin  k  ninoKCiiu, 
TaK  II  B  nCII0JIb3OBaHHH  3T0H  apailTapiIII  C  peJIBK)  npO^HJiaKTHKH. 

IlepBaa  nepTa  TaKoro  popa  coctoht  b  yBejinaenini  MoipnocTii  n 


92 


93 


OflHOBpeMeirao  3KOHOMMHHOCTH  (JjyHKpHOHHpOBaHna  annapaxa  Buein- 
nero  pbixaHnn  h  KpoBooopaipeHnn.  Poct  pbixaxejibnon  noBepxHOCTii 
JierKHX,  eMKOCTii  rpypnon  KJiexKii  n  Moipnocxn  pbixaxejibnoii  Mycny- 
Jiaxypbi  yBejiimiBaeT  o6x>eM  Bpoxa  n  KoacjKfnipnenx  yxnjiH3apnn  kii- 
cnopopa  H3  BflbixaeMoro  B03pyxa.  B  pe3yjibxaxe  nepBonanajibnan 
rnnepBeHXHJinpiin  yMeHbinaexcn  n  oprami3M  noaynaex  iieooxopiiMbin 
Kiicnopop  npn  cpaBiiiiTejibiio  Menbineii  nacxoxe  pbixaHnn. 

yBejiii'ieHiie  Maccbi  cepppa  npn  apanxapnn  k  rnnoKcnn  conexa- 
gtch  c  yBejiii'ieiiiiOM  b  1,5 — 2  pa  3a  eMKOcxn  itopoiiapnoro  pycjia, 
noBbiniomieM  KOHpeHxpapnn  MMorjio6iraa  ii  KOJinnecxBa  MHxoxoHppnn 
b  MHOKappe,  x.  e.  c  yBejiii'ienneM  Monpiocxn  cncxeMM  oHeproooecne- 
nemin  [Tappan  ot  al,  1957;  Kerr  et  al.,  1965;  On,  Tenney,  1970]. 

BMecxe  c  xcm  iiaGmopaeMbie  npn  apanxapnn  HOJinpnxeMiiH  ii  yiie- 
jinneiine  KHCJiopopHon  eMKoexH  kpobii  iiphboahx  k  xoMy,  >ixo  neofi- 
XOAHMblH  KHCJIOPOA  MO>KeX  OblXb  AOCXaBJieH  K  XKBHHM  npn  MenbUieM 
MHHyxHOM  ou'beMe;  xuuoe  >Ke  3KonoMii3iipyioipee  ana'ieiine  MOJKex 
iiMexb  npn  aparixapnii  yBejinneniic  cnocoonocxn  xKaHeii  oncxpanipo- 
Baxb  khcjiopoa  B3  npoxeKaioipeii  KpoBH.  B  iixore  donee  MoipHoe 
cepAHe  <|)yiiKpiioiinpyex  b  okohomhom  peiKHMe,  a  3Haxmx,  oOjiapaex 
Oojihuihm  peaepBOM. 

Bxopan  nepxa  cncxeMHoro  cxpyKxypnoro  cnepa  npn  apanxapnn  k 
rnnoKcnn  cocxonx  b  xom,  mxo  ona  odecnemiBaex  cnmKemie  ociiob- 
noro  ooMena  n  oKonoMiioe  nciiojib30BaHire  Kncjiopopa  xKannMii. 
fleiicxBiixejibno,  ycxaiioBjieno,  nxo  npn  pjinxejibiion  apanxapiiH  k  rn- 
noKcnn  paoBiiBaexcn  lienoxopoe  yMenbinemie  BbiAejienun  xnpeoxpon- 
hoto  ropMona  rnnoc|)n3a,  yMeiibmenne  BbipejieHnn  xnpeoiiAHbix  rop- 
MOiiOB  n  pa3Biixne  b  ipnxoBnpiioii  /Kejie3e  cxpyiixypHbix  imieHeiiiin, 
CBHAexejibcxByioipnx  o  rimo^yiiKpHn  [CnMaHOBCKnn  ii  pp.,  1973; 
KpacnoBCKaa,  1974;  Kajiiomibin  n  pp.,  1976;  Martin  et  al.,  1971]. 
OAHOBpeMenno  y  jnopeii  ii  ntHBOXHbix  HaSjnopaexcn  cmmeiine  ocuob- 
Horo  oSMena  [Pichetka,  Luthard,  1959;  Grover,  1963;  Kollias  et  al., 
1968;  Baker,  1969],  poKa3aHHoe  pjin  Bcero  oprami3Ma,  no  npouBJimo- 
m;eecfl  xann^e  ciinmeHneM  noxpeSjiennn  Kncjiopopa  oxpejibiiMMn  opra- 
liaiiH,  nanpnMep  cepppeM. 

(Danx  cHiDKeHHH  noxpedjieHiin  Kncjiopopa  cepppeM  npn  nen3MeH- 
noli  BHenmen  paooxe  iimggx  Banuioe  SHanenne.  Oh  CBnpexejibcxByex 
o  xom,  iixo  npn  apanxapnn  B03pacxaex  3<£<|)eKTHBHOcxi>  HcnojiB30Ba- 
nnn  KHCJiopoAa  pjin  coKpaxnxejibHon  cfryiiKpun.  Hhmmh  cjiOBaMH,  mbi 
HMeeM  cepppe,  noxopoe  noxpe6jinex  na  30—40%  MeHbme  Kncjiopopa, 
no  coBcpmaex  oSbianyio  paGoxy.  BnepBHe  axo  HBjieHne  omjio  oxnpbi- 
xo  Mopo  [Moret  et  al.,  1972],  Koxoptin  iipnMbiMn  MexopaMn  H3Me- 
pnji  noxpeojienne  Kncjiopopa  n  (Jiyimpmo  cepppa  roppeB-aoopnrenoB, 
npoJKHBaioipnx  Ha  Bbicoxe  4000  m.  IIo3>Ke  mm  noKa3ajin,  axo  xaitoe 
JKe  noBbimenne  a$$eKxnBHocxn  Hcnojib30Bannn  Kncjiopopa  mojkho 
nojiynnxb  na  cepppe  jkiiboxhbix,  apanxiipoBaHHMx  k  rnnoKcnn  b  yc- 
jiobhhx  SapoitaMepbi  [Meepcon,  JIapnoHOB  h  pp.,  1975].  TamiM  oo- 
pa30M,  noBbimenne  3(])$eKXHBHOcxH  ncnojib30BaHiia  Kncjiopopa  npn 
apanxapiiH  k  rnnoKcnn  cjiepyex  cnnxaxb  poKa3aHHMM  no  KpanHen 
Mepe  npHMeHHxejibHo  k  cepppy. 
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Tpexbn  n  BccbMa  BaJKHan  nepxa  apanxapiiH  k  bmcoxhoh  rnnoK- 
chh  cocxonx  b  rjiySoKHx  ii3MeiieHiiHx  HepBiioii  pery.iiHpiiH,  BbipaiKen- 
hmx  naK  pjin  Bbicruiix  oxpejiOB  nepBHoii  ciicxeMbi,  xan  ii  pan  pery- 
Jinpnn  KpoBooSpaipeniiH.  AiixiiBapun  CHHxe3a  HyKJieiinoBMx  khcjiox 
pi  5ejiKOB,  coxpaimioipancH  b  ronoBHOM  M03re  na  oiipepejiennoH  cxa- 
pnn  ycxonniiBoii  apanxapnn,  Kan  noppodiio  noKa:iaHo  b  rji.  IV,  co- 
npoBOTKpaexcn  nan  yBejinnemieM  cxeneiin  coxpanemm  ycjiOBHbix 
pe^JiencoB,  ycKopeHHMM  nepexopoM  KpaxKOBpeMeniion  naMHxn  b 
pojiroBpeMennyio  n,  nxo  ocodeimo  Banmo,  yBejiii'ienneM  ycxoihiHBO- 
cxn  M03ra  k  npesMepHMM  pasppa/KiixejmM,  koh^jiiikxhmm  ciixyapn- 
hm,  k  annjienxorenaM,  ra.rrJiiopHonorenaM  n  x.  p. 

Ha  ypoBiie  BerexaxiiBHoii  n,  b  hbcxhocth,  appeiicpriPiecKon  pe- 
ryjiHpnii  npn  c(])opMnpoBaBnTencfr  apanxapnn  k  rnnoKcnn  xaione 
pa3BiiBaioxcn  H3Menennn.  Bannii.iM  ii3MeneHHeM  xaitoro  popa  BBJinex- 
cn  yBejiiPieniTe  Moipnocxn  appeneprnnecKon  peryunpun  paSoxbi  cep p- 
pa,  BMpayKaioipeecn  rniTepxpo(])Hen  CHMnaxHnecKnx  HenpoHOB,  yBGJin- 
neHiieM  KOJinnecTBa  cininaxiinecKiix  bojiokoh  b  Miionappe,  a  xaione 
oxMenenriMM  y>Ke  yBejiinenneM  nHxencnBHOcxn  n  yMeiibmenneM 
pjriixeJibHocxn  imoxponnoro  oxBexa  cepppa  na  nopappenajinn  [Me¬ 
epcon,  1973;  Meepcon,  I\pay3e  n  pp.,  1979].  3xo  nBJtenne  coaexa- 
excn  co  CHHJKeHneM  MiioreHHoro  xoHyca  pe3ncxHBHbix  cocypoB  n 
yMenbmeHneM  nx  peaKpim  Ha  nopappenajiiin  [Meepcon,  CajixMKo- 
Ba,  1977].  Taiine  naMeHeHnn  appenepni'iecKon  peryjmpnn  cepppa  ii 
cocypncxoro  pycjia  o6ecnennBaiox  nojroJKenne,  npn  KoxopoM  yBejin- 
neniie  Mimyxiioro  oOx.eMa  bo  BpeMn  noBepenaecmix  peanpiin,  bo- 
nepBbix,  Sbicxpee  peajni3yexcH  n  3aBepmaexcn,  a  bo-bxopmx,  coripo- 
BOJKpaexcn  MenbiniiM  noBbimenneM  apxepnajibiioro  paBJieunn, 
x.  e.  b  pejiOM  HBJinexcn  donee  3KOhomhmm. 

MexBepxan  nepxa  cncxeMnoro  cxpyKxypnoro  cnepa  npn  apanxa¬ 
pnn  k  rnnoKcnn,  Ha  Koxopoii  neodxopiiMo  ocxaHOBnxbcn,  npeponpe- 
pe.itaex  Bannibie  iisMenennH  b  peryunpun  Bopiio-coneBoro  odMCHa  ii 
cocypncxoro  xonyca.  Cyni;ecxBo  HBJiemin  cocxonx  b  xom,  bxo  npn 
apanxapiiH  k  rnnoKcnn  3a  cnex  ne  Bnojine  ncnoro  nona  Mexaiiii3Ma 
coBepmeHno  3aK0H0MepH0  pa3BiiBaioxcn  nacxininan  axpoijnm  cyripaori- 
xnnecKoro  nppa  rnnoxanaMyca,  oxBexcxBeHHoro  3a  o6pa30Banne  an- 
xnpiiypexHHecKoro  ropMona  Baaonpecnna  [KpacHOBCKan,  1974]  n  po- 
cxaxoMiio  BbipaHceiman  axpoifnin  KJiyoonKOBoii  soiim  HapnonenHHKOB 
[Monge  et  al.,  1969],  noxopan  ocyipecxiumex  ceKpepiiio  ajibpocxepo- 
na.  9xa  apanxapnoHHan  rnnotJiyHKpnn  cyiipaoirmnecKoro  nppa  n 
apaniapnoniibin  rnnoajibpocxepoHii3M  3aKOHOMepno  conpoBOJKpaioxcn 
cxadiiJibiiMM  cnn/KeniieM  pe3epBa  naxpnn  ii  bopm  b  opraHH3Me.  Hhbi- 
mh  cnoBaMn,  copep?Kanne  naxpnn  n  bopm  b  oprami3Me  apanxnpoBan- 
hmx  k  rnnoKcnn  Jiiopen  n  ?kiiboxhmx  cxa6iuibiio  yMeiibineno,  oxno- 
inenne  K/Na  b  njiasMe,  apnxpopnxax,  cocypncxoii  cxenne,  naodopox, 
necKo.nbKo  yBejinneHO  [MeepcoH,  Bap6apam,  Illopiin,  1977]. 

Tanne  cpBiirn  BopHo-co.xeBoro  oSneHa  b  cooxBexcxBiin  c  coBpe- 
mohhmmh  npepcxaBjieniinMii  oo  iiohiiom  xpancnopxe  Moryx  conexaxi.- 
cn  c  yMeiibinemieM  copepjKanna  Kajibpnn  b  KJiexnax  cocypoB  ii  b 
oxom  cnynae  poji/KHM  npiiBopnxb  k  ciinniennio  Miioreimoro  komiio- 
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iieHTa  cocynncToro  TOHyca.  Chhjkghhg  conepHtamin  Kajibiina  b  Myc- 
ityjiaxype  cocynoB  npn  a^aniapiin  k  thhokchh  nona  He  aoKaaaHo, 
ho  CHHJKeHae  MHoreHHoro  KOMHOHeHTa  cocynucToro  Tonyca  no  Mepe 
pa3BHTHH  ananTapmi  nante  k  yMepeHHon  riinoKCHH,  nan  tojibko  mto 
dbijio  CKaaaHo,  cyipecTByeT.  TaitHM  oopaaoM,  ananTapiioimaH  nrao- 
ceKpepHH  aHTHflnypeTHnecKoro  ropMona,  ninoajiBnocTepoHH3M,  yivieHB- 
meime  poaepua  iiaTpiin  h  bojjm,  cHHHteHHe  Muoreimoro  KopnoneHTa 
cocy/piCToro  xonyca  cocTaBJimoT  cyipccTBeiiiiyio  nepTy  a^auTapiui 
K  rHHOKCHH. 

ITaxan  nepra  ciicxcMHoro  CTpyKTypnoro  cjiepa  b  iiacTonmee  Bpe- 
mh  mojkgt  6bitb  c(|)opMyjiTipoBana  jiiihit,  npennojiomiTejiBno  n  co- 
CTOHT  B  yBeJIHHGHITlI  MOipiIOCTH  T0pM03HBIX  II  MOnyjIHTOpHBIX  C11CTGM 
opraiiH3Ma,  Koxoptie  na  ypoBiio  ro.xoBnoro  M03ra  ciinxoanpyiox  xamio 
xopM03HBie  MefliiaxopBr,  itait  PAMK,  rjriimni,  no$aMHH,  bobmojkiio 
3HKe$ajiHiibi,  a  na  ypoBHe  /jpyriix  Titanon  npencTaBJieiibi  cHcxeMaMii 
npocTarjiaH/pnioB,  aimioKcn^aiiTOB  h  t.  j\.  13  naJiBHeiimeM  axox  bo- 
lipoc  o6cy>KflaeTcn  nonpo6iiee. 

Peajn-i3apHH  cucTeMHoro  cxpyKTypnoro  cjiejia  aflanxamin  k  rimo- 
KCiiH  c  ero  oxMeneHHBiMH  ncpxaMn  ooecnenuBaer  yMCTiT.momie  CTe- 
neHii  rnnoKceMHH,  yMeiibmeHiie  nmepBeiiTiijiHipm  no  secbMa  citpoM- 
Hoii  CTeneHii,  ycTpaneHHe  Mo5HJiH3an;iiii  CHCTeMBi  itpOBoodpamemiH, 
nojinoe  ycTpaHemrc  CTpecc-CHHnpoMa,  CHHHteHHe  no  neKOToporo  mh- 
HiiMyMa  aKTHBapHH  ciruxeaa  HyKJieHHOBbix  kiicjiot  h  dejntOB  b  eiiCTe- 
Max  TpaiicnopTa  Kiicjiopona,  ycTpaHeime  iiapyuieHnii  nuTGJiJieKTyajib- 
hoh  h  nBHraxeJibHOH  aKTiiBHOCTii.  3 to.  cradiin  ycToumieoii  adanranuu 
Moxcer  coxpauRTbcsi  e  reuemie  mhozux  jier  u  Auuib  npu  npe3Mepuo 
doAbiuoii  sunoKcuu  u  uenoTopbix  dpyzux  odcTOHreAbcreax  nepexodur 
e  uereepryio  cradum  nepeadanrayuu,  iuiu  ucTOiyemisi,  koto  pa  si  oye- 
uueaercsi  o6bmno  nan  xponwiecKasi  zopnasi  6oA,e3Hb. 

XpoHH'iecKaH  ropnan  dojiesHb  MeTKO  o6o3naneHa  Xypxano  [Hur¬ 
tado,  1942,  1960,  1964]  nan  noxepn  ocTGCTBCHiioii  anairramni  jnopB 
mit,  Koxopwe  poAHjiHCb  ii  BCGrna  jkiijih  b  ropax.  rjiaBHbie  npoHBJie- 
iiiin  Miiornx  cjiynaeB  3rroro  aadojieBanim  —  pe3Koe  yciuieiiHe  a;ian- 
TapiiOHHbix  cniinroB  na  sxane  xpancnopxa  KHCJiopona  ox  Jientiix  it 
TKaiiHM,  a  JiMeHHo:  noiiojinrrTGJiLHan  aitxnBamiH  opmpoiioaaa,  odna- 
py  jkttb a e m a h  npn  duoncuH  kocthofo  Moara;  iiporpecciipyiomaH  no- 
JiHUHxeMHH  II  rimepcJiyiiKmin  cepnpa,  BBipaataiomaHCH  nonojiHii  rejib-. 
HbiM  yBOJinneimeM  Miniyxiioro  odx.eMa,  napacxaiomeir  rimepxoHiioH 
Majioro  itpyra  n  iieodbinno  6ojibihoh  ^jih  roppeB  ranepxpo(J)iieM  npa- 
noro  JKejiyno'iua.  OnnonpcMcnno  paaBiiBaioxcn  apxepiiajibHafl  rano- 
tohiih  it  peanaa  yxoMjineMocxb. 

Mojki-io  liojiaraxb,  mxo  nepexonaipaH  b  naTojiormo  Modiuniaa- 
umi  (|)yiiKii,inT  KpoBeTBopoHHH  n  KpoBOodpaipeHiin,  CBOHCTBeHHan 
XpOHHHeCKOH  BblCOXIIOli  6ojie3HH,  MO/KOT  odyCJIOBJIHBaXbCfl  noy^IH  pa3- 
JIHHIIBIMII  n e pBII 1 1 HbTMII  HOBpeH«neHHHMH.  Bo-IICpBbIX,  3Ta  MOf)II.’TII3a- 
HiiH  mo>kox  dbiTL  c,xencxBiieM  HapymeHHH  BHenmero  nbixanmi  (runo- 
BeHXH.IIHHIIH) ,  KOTOpOe  B  XOIT  HJIH  IIHOH  Mope  KOMIlOlICIipyOTCH 
POCTOM  KHCJIOponiloii  eMKOCTM  KpOBII  H  MIinyTHOIO  OOT>eMa.  Bo-bto- 
pbix,  bo3Mojkhh  iiapyiHeniie  yTiLXHaaium  KHCJiopofla  .\m x o xo 1 1 np ii n m ii 


TKaHefi  h,  KaK  cjiencxBiie,  n°nojiHHTejiBHaH  Modnjiii3aii;HH  TpancnopT- 
Hbix  MGXaHII3M0B,  T.  6.  CB0G06pa3HbIH  B03BpaT  K  aBapHHHOH  CTanHH 

npopecca. 

McCJienOBaHHH  XypTaflO  CBIinGTGJIbCTByiOT,  HTO  (|)aKTIIH6CKH  npu 
XpOHIIHeCKOii  BbICOTHOH  6oJIG3HII  I'OPPGB  CodbITHH  pa3BepTbIBaiOTCH  B 
cooTBGTCTBiiii  c  ncpBOH  B03MO®nocTbio  —  y  dojibiibix  HadnionacTCH 
ninOBGHTHJIHlI.IIH,  KOTOpaH  KOMITCHCIipyGTCH  yCHJIGHIIGM  KpOBGTBOpG- 
HHH  H  Kp0B006paHI,GHHH.  llpil  HCCJienOBaHHH  MGXaiIH3Ma  3XOH  THUO- 
BGHTHJIHH|IIH  XypTa^O  I10Ka3aJI,  BTO  y  60JIbHbIX  xpOHIineCKOH  ropnoH 
60JIG3HbK)  CyiH,CCTBGHHO  CHH>KGHa  OTGlIGIIb  ril IT 6 p B e H T IT JI H II, II II ,  B03IIM- 
KaiOIUGH  B  OTBGT  Ha  BBGnGHHG  yrJIGKIICJIOTbl,  T.  G.  yMeilbHIGHa  MyB- 
CTBHTGJIbHOCTb  nBIxaTeJIlbHoro  peHTpa  no  OTHOHIGHHIO  It  C02. 

Ha  3T0ii  ociiobg  XypTano  npcnnojio/Kiiji,  hxo  HSHauiHBaHHG  hgh- 

pOHOB  nblXaTGJIbHOrO  U,GHTpa  COCTaBJIHGT  OCIIOBIIOH  naTOrGHGTII'ieCKHM 
MGXaHIIBM  XpOHII'ieCKOH  BBICOTHOH  6oJIG3HH.  Upil  ananTapiIH  It  I'H- 
nOKCHH  nbIXaTGJIbHblil  UGHTp  OCymeCTBJIHGT  yMGpGHIiyiO,  IIO  HGIipG- 
pbiBiiyio  ninGpt]iy  h  it  Pino  11  hbjihgtch  oObcktom  nGHCTBiiH  riinoitcGMini. 
06a  3TH  <|)aitTopa,  itait  nonpo6no  noitasano  hhjkg,  nopca  oahh  h  tot 
HtG  MexaHH3M  aiiTHBIipy  IOT  reHGTHHeCKIIH  aimapaT  nH(J)l|)GpGHH,IipO- 
BaHHblX  KJI6TOK  BOo6uj;g  H  HGHpOHOB  B  HaCTIIOCTH,  OIIII  BbI3bIBaiOX 
TaM  aKTHBapHIO  CIIHTe3a  HyitJIGHIIOBblX  KIICJIOT  H  6gjikob.  Oxa  aitTH- 
BapiIH  lie  HBJIHeTCH  6GCItOHeHHOH  II  MOHtGT  SaitOIHIIITbCH  HCHGpriaHHGM 
CnOCOOIIOCTII  HGHpOHOB  peCIIHTe3IipOBaTb  PHK  II  Cgjikii,  T.  e.  IICTO- 

ipGHiieM  [Hamberger,  Hyden,  1949;  XiipeH,  1963], 

B  HJiaiie  naniero  H3JioHteniiH  cyipecTBeHHO,  mto  ananTapiiH  it  m- 
iioKCHH  peajiH3yeTCH  Hepe3  tg  neTbipe  cTanun,  itOTopwe  6biJiii  nocTy- 
.xiipoBaiibi  Bbirne  nait  ochobhbig  CTannii  pasBiiTiiH  Jiioboii  (|)eHOTiinii- 
HecKoii  anaiiTapim;  b  CTanim  ycToiPniBoro  npucnocodjiGHiiH  Hadjiio- 
naeTCH  dojiGe  sitonoMHUHoe  $yHKpiioHiipoBaHiie  oTBeTCTBennoii  3a 
ananTapmo  chctgmbi  n  3aKJiiOHHTeJibHaH  cxapiiH  H3HamiiBaHHH  pca- 
jiii3yeTCH,  iio-BiiniiMOMy,  Mepe3  odn^iiii  PJIH  Miiornx  ananTapHH  naxo- 
reneTiiMecitHH  Mexanii3M  jiOKajibnoro  ii3naiHHBaHiiH. 

AnanTaiuiH  it  rimoitcmi  itaK  ^aKTop  npo^nuiaKTiiKH 

Pa3BeTBJieHHbiii  cxpyitTypHbiii  cjigp,  b  toh  hjiii  hiioh  Mcpe  oxbb- 
TbiBaioupiii  Bee  opraiibi  h  Titaim,  hbjihgtch  npHHHHOH  xoro,  hto 
apanTapiiH  it  runoKCHH  conpoBontnacTCH  noBbimeHMGM  peaiiCTeHTiio- 
ctii  opraHH3Ma  ito  mhothm  npyniM  ^aitTopaM.  B  iiacxoHipee  bpomh: 
HoitaaaHO,  mto  CTaniin  ycToiiMiiBoii  ananTaumi  it  runoKCHH,  bosiihk- 
mas  b  pesyjibTaTe  n.miTejibHoro  npedbiBamiH  b  ycjioBiinx  yMcpeimon 
BbICOTbl  HJIH  C^OpMIipOBaBUiaHCH  B  pG3yJIbTaTe  HGpHOnHMeCKOrO  nGH- 
ctbiih  nirioitcHH  b  ycjiOBHHx  dapoitaMepw,  MOHtcx  dbixb  ncnojib30Ba- 
Ha  b  pejiHx  npoijHiJiaitTHitH  SKCiiepiiMeHTajibiibix  aadojieBaHHH  itpoBO- 
odpaipeHHH  h  M03ra. 

lion  9THM  yniOM  speniiH  cJienyeT  opeHiiBaTb  naniibie  iiarneH  Jia- 
dopaTopiiii  o  BJiiiHHiiii  npenBapHxejibHoii  ananTannu  it  nmoitcHH  Ha 
pa3BiiTiie  HonocTaTouHocTH  cepnpa  npu  oitcnepHMeHTajiBHOM  nopoite 
cepnna  h  HH(|)apKTe  Miioitapna. 


4  3.  MeepcoH 
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Piic.  13.  Bjihhhhc  npo^BapiiTejibiioji  a^anTapnii  k  bhcotiioh  ninoKcinf  ira  Kon- 
pekTpaii,HTo  HopaflpeiiajiHua  h  KO  n  Miionap^e  11  cocTOJimie  coKpaTHTejibnoii 
(pyHKu,nii  cep/ma  b  anapiriiuoii  CTaflHH  KrG 

k  i<onTpojir>;  A  —  aflanTaijHn.  rio  och  opnmiaT  —  icoimeHTpapHH  nopanpenajiiiHa  (I) 
h  K<D  (II)  n  cnjia  coKpameiiHft  (III)  cepne'iiiofi  mlilluiu,  %  (no  othouiciihio  k  hcxor- 
I1I>IM  BejIH'IHIlaM) 

Piic.  14.  Bjinamie  npcABapnTeJii>Hon  a^anTanHn  k  bbicothoh  mnoKCHii  na  iijio- 
ipaflb  H0Kp03a  (/,  mm2),  cHjiy  coKpanp'imii  cepAeanoii  mbiuiuu  (//,  mm  pr.  ct.) 
h  CMepTiiocTb  npn  aKcnepiiMeiiTajibHOM  mi(|)apKTe  MiioKapaa  {III,  %) 

II  —  JiCBaa  napa  ctojiGhkob  oTparaaeT  naaeiiiie  ciiJibi  coKpamemiii  nocjie  bobhukiiouc- 
iiHfi  iiH({)api(Ta  y  kohtpojibhlix  muibothbix,  a  npaBaa  —  y  ananTupoBainibix 


ITa  piic.  13  noKaaaHO,  hto  nepe3  2  cyTOK  nocjie  co3,n;aniiH  Koapma- 
PIm  aopTLi  b  ycjiOBirax  aBapiiihioii  CTaflHH  KOMiieiicaTopHoii  m- 
nep^yiiKniin  h  ocTpofi  HeAOCTaTOHHOCTii  cepAPa  KOHpeHTpapiiH  KO 
b  MiioKapAe  KpBTc  na^aeT  oojiee  neM  b  2  pa3a;  y  Kpbic,  npeABapn- 
TejibHo  aAanTiipoBanHbix  k  bbicothoh  rimoKcmi  b  o6jia(naioin;HX  moip- 
hoh  ciicTeMOH  SHeprooSecneHenim,  KO  nonra:  He  iia^aeT.  B  aBapml- 
noii  CTaAHii  KOMnencaTopHoix  rHnep^yHKpHH  cepAPa  b  MHonapAe  jkii- 
bothlix  b  2,5  paaa  yMeiibmeHa  KOHneHTpapiia  HopaApeHajimia,  b  to 
BpeMH  nan  y  jkhbothbix,  npeABapiiTejibiio  aAanTiipoBamibix  k  nmo- 
kchh  h  o6jiaAaroHi,Hx  moiphbim  annapaTOM  aApeHepriiHecKoii  peryjm- 
ii;hii,  3to  yMeHbmenuo  BbipajKeno  3iiaHHTejibHo  Menbine  n  HaxoAHTCH 
na  rpaHH  AOCTOBepnocTH.  B  aBapmiiioH  CTaAiin  KOMneHcaTopnoii  rn- 
nepfltyHKpHH  cepAPa  Oora-rbix  3Hepriien  (JjoccJiopiibix  coe- 

AHHeuHn  ii  cHMJKemie  KOHpeiiTp an;HH  KaTexojiaMiinoB  b  MiioKappe 
conpoBo?KAaioTCH  pc3KHM  yMeHbmeinieM  MaKCMMaJibHon  ciuibi  c'okph- 
H10HHH  B  H30MCTpiI'ieCK0M  pe>KIIMG  —  MaKCHMaJIbHOe  CHCTOJIIIHeCKOO 
AaBJieHHe  npn  nepe>KaTHH  aopTbi  chhjkgho  6ojiee  mom  b  2  pa3a. 
y  JKHBOTiibix,  upeABapiiTejibHo  aaanTHpoBaHHbix  k  rimoKcim,  3tot 
AC(J)eKT  coKpaTHTejibHOH  t|)yHKAHH  ropa3Ao  Meiibme  ii  naxoAHTcn  na 
rpariH  AOCTOBepnocTii. 

B  COOTBeTCTBHH  C  3TIIMH  ABHHbIMH  6bIJIO  OTMeHGHO,  HTO  y  KOHT- 
pOJIBHblX  JKHBOTHbIX  JIHHHH  BlICTap,  Ha  KOTOpbIX  npOBOAHJIIICb  3TM 
oiibiTbi,  aBapiiihiaH  CTaAHn  KOMiieiicaTopHoii  rnnep<|)yHKmiH  cepppa 
5ojiee  neM  b  noiroBime  cjiynaeB  ocflojKHHJiacb  oabiihkoh,  rimpoTopaK- 
COM  II  OTeKOM  HOAKOKHOH  KJieTHaTKH  HIGH  ii  rpyAii.  II pedeapurejib- 
Ha'si  adanrayun.  k  sunoncuu  npedorepau^ajia  3tqt  cuHdpoM  oerpou 
3aCToiiHou  nedocTdTOHHocTu  Kpoeoo6paiu(eHUH . 
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TTpii  HmeMiiyeCKOM  HeKpo3e  MiionapAa  npo^njiaKTHHecKHH  3$- 
(fieKT  aAanTaii,iiii  k  rimoKCHii  TaKJKe  BbipaJKen  BecbMa  onpeAeJieHHO. 

Ha  piic.  14  conocTaBJiena  njiou;aAb  HeKpoTiHiecKoii  soiibi  y  npeA- 
BapiiTeJibiio  aAaimipoBaHHbix  ii  KOHTpojibHbix  jKiiBOTiibix  nepe3  2  cy- 
tok  nocjie  nepeBH3Kii  JieBoii  KopoHapnoii  apTepHH.  Biiaho,  hto  npeA- 
BapHTejibiiaa  aAanTapHH  ywenbrniiJia  njiomaAB  nuieMiiHecKoro  neKpo- 
3a  npuMepHO  Ha  OAHy  TpeTb.  Bjiiihhhg  npeABapHTeJibiioii  aAanTapHH 
na  Ae^eKT  coKpauiTeJibHon  ^yiiKpiiH  cepAHa  it  CMcpraocTb  >khbot- 
hbix  npii  iiuicMii  iiecKOM  HGKpo3e  oKa3ajiocb  3HairHTejii>iio  6ojiee 
Bbipa^KeiiHbiM.  ^eficTBHTeAbHO,  Ha  pHC.  14  noKasano,  hto  nepoa  cyi- 

KH  IlOCJie  B03HI1K1I0BGH1IH  HHieMIIH  y  IICa/plIlTlipOBailllblX  JKHBOTHbIX 
MaKCHMajibHaa  ciuia  coKpamemiH  jieBoro  jKeJiyAOHKa  CHimiena  Ha 
44%  no  cpaBHGHHio  c  KOHTpojieM,  a  y  npeABapHTeiibHO  aAanTiipoBaH- 
iibix  3tot  AC(|)eKT  coKpaTHTejibHOH  (|)yHKH,HH  cocTaBJiHeT  Bcero  11%, 
t.  e.  b  4  paaa  Meubme.  CMeprHOCTb  y  HeaAanTHpoBaimbix  hthbothbix 
b  6jiHHtaHiHHe  cyTKii  nocjie  cosAaimn  neKpoaa  MHOKapAa  cocTaBJiHJia 
50%,  a  y  aAaiiTiipoBaHHbix  —  Bcero  8%,  t.  e.  obiJia  cHHJKeHa  b 
6  pa3.  3tii  AaHHbie  noiiaabiBaioT,  hto  npo<fiuji(iKTimecKuu  Dcpcfienr 
npedeapuTCAbiiou  adanTai^uu  npu  umeMunecnoM  nenpoae  Muonapda 
peaML3oeaAcn  ne  roAbno  liepe3  ijMenbuieuiie  nAO^adu  HtKpo3a,  ho 
t (ik Dice  uepes  6oAee  coeepmennyw  KOMneHcaTopnyw  3unep(f>yHKi{UK) 
yifeAeeiuux  ordeAoe  Muonapda  u,  bosmodkho,  uepe3  ramie  ancrpaKap- 
duaAbHbie  (pc imropbi,  KdK  6oAee  3KOHOMUHHO e  ucnoAb3oeanue  opza- 

HU3M0M  KUCAOpoda.  HhUMII  CJIOBaMII,  B  3T0M  II  p  0  (|)H  JI  a  K  T II H  G  C  K  0  M 
3(|)(|)eKTe  raaBHyio  pojib  cwrpajio  pa3BHBaioiH,eecH  npn  aAanTau,HH  k 
rnnoKCHH  coneTaHiie  yBejiiineHiiH  moiu,hoctii  cepAenHoii  Mbiul,u;bi  c 
3K0H0MHHM  HCII0JIb30BaHHeM  KHCJlOpOAa  OpraHHSMOM. 

He  Menee  BaJKHyio  pojib  b  iipo(|)HJiaKTHKe  opraHHSMa  npn  aAan- 
Tapim  k  rnnoKCHH  woryT  Cbirparb  Apyrne  nepTbi  chctgmhoi'o  CTpyK- 
Typnoro  cjieAa,  a  iimgiiho:  usMeneiiiie,  oOecneHHBaioinee  noBbimeinie 
pe3iiCTeiiTHOCTii  M03ra  k  Hpe3BbiHaiiHbiM  pa3Apa>KiiTGJiHM;  yiiCJiiiHe- 
Hlie  MOBAHOCTH  MOAyUHTOpiIblX  II  T0pM03HbIX  CHCTeM.  3TOT  KOMHJieKC 
CABIITOB  HMeeT  iiaii6ojiee  cymecTBemioe  3iiaHGHne  AJia  npeAynpe>KAe- 
iiiih  cTpeccopHbix  noBpe>KAeHiiii. 

J[o  caworo  nocjieAHero  BpeMeim  iiapyiueHiiH  Mexa6oJiH3Ma-  h  co- 
Kpa-niTeJibiiOH  (|)yiiKHMH  cepAPa  npn  3M0ii;H0HajibH0M  cTpecce  oxotho 
nocTyjiiipoBajiiicb  BceMii,  ho  hhkgm  He  Obijiii  nayHeiibi.  /J,aHHbie  or- 
paiiHHHBajiHCb  aobojibtio  MiioroHHCJieHHbiMH  yKaaaHHHMH  Ha  iiapyuie- 
ime  cepAennoro  piiTMa  npn  HeBpoTHnecKHx  coctohhhhx  jhitbothbix 
ii  nejiOBeKa.  B  iiacTompee  BpeMH  BbiHCiiMJiocb,  hto  nocjie  nepeiiecen- 
hoto  3Mon,iioHajibiio-6ojieBoro  cxpecca  b  cepAeHHoii  Mbirnpe  riponcxo- 
Aht  aKTHBapHH  CBOooAno-paAMKajibHoro  okiicjigiiiih  jinnHAOB  h  Jia6n- 
jiH3au,HH  JIH30C0M.  B  pe3yjibTaTe  aghctbhh  nepeKHcen  jimiihaob  h 
JIH30C0MHBIX  (JepMeHTOB  IipOIICXOAHT  IIOBpe>KAeHIie  Me  MO  panii  bix  CTpyK- 
xyp,  npoHBjiHioiu;eecH  napyiueiiiieM  TpaHcnopTa  KaJibpHH;  OAHOBpe- 
MeHHo  pa3BHBaeTCH  CHiuKeime  coAepJKamiH  KaTexojiaMHHOB  b  mho,- 
KapAe  h  HapymeHiiH  coKpaTHTejibHOH  ^ynKpHn  cepAPa.  IIoAPoOnee 
3th  Aannbie  paccMOTpeHbi  b  tji.  V,  rAe  AaHa  xapaKTepHCTHKa  omo- 
HiionaJibHo-SojiGBoro  cTpecca,  a  Taiune  Hapymemra  MeTa6oAH3Ma  h 

4* 
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J _ I _ L 


J _ 1 _ I _ I _ L 


Phc.  15.  BjiHHHHe  npepnapnTejibHon 
apanTapim  k  bhcothoh  rnnoKCHH 
na  copepwamie  nopappenajiiina  b 
MHonappe  jkhbothbix  nocjie  nepe- 
iieccmioro  9BC 

I  —  >KHBOTHBie,  ne  noABepraBimiecn 
CTpeccoBOMy  B03fleiicTBiiio; 

II  —  JKHBOTHtie,  nepeneciime  9BG. 
no  och  opflHHaT  —  coflepmamie  Hopan- 
peHajinna,  MKr/r. 

K  —  KoiiTpoJib;  A  —  ananTaijHH 


Phc.  16.  Bjihhhhc  npepBapnTOJib- 
hoh  apanTapmi  k  rmioKCHH  na  no- 
Ka3aTejra  coKpaTiiTejibnon  $yHK- 
HHH  cepppa  jkhbothhx,  nepeHec- 
oihx  3BC,  npii  nocTenenHOM  yBejniieHnn  nacTOTbi  ceppenHux  coKpaipeHnii 

O  -Kompm;  «-3BC;  A  -  apanxapHH  h  thiiokchh;  a  -  ananramm  k  thhokchh  h 
no  och  aOcmicc  —  HacTOTa  cepfleiHbix  coKpamemift  b  1  mhh;  no  och  opmiHaT  — 
ciicTOjTHHecKoe  AaBJieime  b  jicbom  JKeJiyflOHKe,  mm  px.  ct.  (a),  nHTenciiBHocTb  tfiyHKpuo- 
HHpOBaHHH  CTpyKTyp,  MM  PT.  CT./MHH-MT  (6).  MaKCHMaJIbliaH  CKOpOCTb  P33BHT11H  ABBJie- 
hh  b  JieBOM  /KejiyAOMKe,  mm  pt.  CT./cen  (e),  MaKCHMajibiian  CKopocTb  naneHHH  naD.xe- 
IIHH  B  JieBOM  JKeJiyflOMKe,  MM  PT.  CT./CeK  (a) 


Hex.  300  360 


Hex. 


CTpyKTyp  cepppa  npii  3tom  coctohhiiii.  3pecb  pejiecooopasno  o6cy- 
flHTt  flamitie,  cBiipeTejibCTByioipiie,  mo  npepBapirrejibiiaH  apanTapim 
i?  rnnoKCHH  b  3HaiiHTejiLHOH  Mepe  npepynpenipaeT  CTpeccopnbie  no- 
Bpe>K^eHHH  cepppa. 

11a  puc.  15  noKa3aiio,  pto  nocjie  3BC  copepniamie  HopappenaJin- 
na  b  MHOKappe  jigbofo  mepypoMKa  OKasanocb  CHHHteHHHM  npiiMepHo 
na  oflHy  TpeTb.  y  apanTiipoBamibix  jkiibotiiwx  copep>KaHiie  nopap- 
peHajiHiia  nop  BJiimiiHeM  3EC  He  yMeiibiHimocb  —  apanTapim  npep- 
OTBpaTiuia  yMenbineiiiie  pesepBa  KaTexojiaMimoB  b  Miionappe.  Opna 
113  B03M0>KHbix  npiiPHH  3T0T0  HBJieniiH  coctoht  b  apanTapnoimoM  Iio- 
BbimenHH  pe3iiCTeiiTH0CTH  M03ra  k  xipe3BbipaiiHbiM  pa3ppa>KHTejiHM 
ii,  Kan  cjiepcTBiie,  b  yMeiibrneHiiii  appeHepraaecKoro  a<f)(|)eKTa  Ha 
cepppe  ii  paexopa  KaTexojiaMimoB.  OpHOBpeMeiiHo  c  TaKHM  npepno- 
JioJKHTejibiibiM  cHHJKeHHeM  appeiiepninecKoro  3(])(f)eKTa  aparnapiiH 
npepynpeJKpaeT  HaOjnopaeMyio  npii  cTpecce  aKTiiBapnio  nepeKHCHOro 
OKHCJieHim  jiiiinipoB  b  Muoiiappe. 


Ta6jmpa  8.  Bjihahiic  npepBapiiTeJibHon  apanTapim  k  rnnoKcnn 
na  iiiiTenciiBHocTb  nepeKiicHoro  okhcjichiih  jmniipoB  MiioKappa  npn  3BC 


HHCJIO  JHHBOTHbIX 

IIUTeilCHBIIOCTb 

JIIOMHHeCIieHIIHH, 

Tpynna  >KHBOTHbix 

HMn/cen/Mr  jinnH- 
AOB 

1.  KOHTpOJIb 

7 

16,0±1,5 

pi_2<0,001 

2.  3BC 

13 

41,5±4,0 

3.  rnnoKCHH 

8 

24,2±2,7 

pi_3<0,05 

4.  rnnoKCHH  +  3BC 

6 

21,0±1,6 

P3-4>0,1 

/Jamibie  Ta6ji.  8  noKa3biBaioT,  pto  y  HeaparmipoBainibix  jkhbot- 
Hbix,  iiepenecmnx  3EC,  copepiKaniie  nepeKiiceii  b  jinmipax  ceppen- 
Hoii  Mbimpbi,  no  paHHWM  xeMOJHOMHHecpenpHH,  Boapocjio  b  3  paaa 
uo  cpaBiiennio  c  KOHTpojieM,  a  y  apairriipoBaniibix  jumboi'iibix  copep- 
/Kaime  nepeKiiceii  po  3BC  6wjio  He3uaHHTejibHo  noBbimeiio,  no  nop 
BJiiiHHiieM  3BC  lie  H3MeHHJiocb.  TaKHM  oopasoM,  apanTapim  npepor- 
BpaTMjia  peajinaapiiio  Banmoro  (JiaiiTopa  noBpeJKpemm. 

HaKOHep,  Ha  puc.  16  noKa3ano,  hto  nocjie  nepeiieceHiioro  3BG 
noKa3aTejin  coKpaTHTeJibiion  (^yniipiiii  npn  HaBH3biBaHim  cepppy  bo3- 
pacTaioipeii  nacTOTbi  coKpaipennii  0Ka3ajnicb  ciiiiHieHHbiMii  na  40 
60%,  a  y  npepBapiiTeJibiio  apanTiipoBamibix  hmbothlix  bto  napyme- 
HHe  coKpaTiiTejibHoii  (JiyuKpim  He  peajni30Bajiocb. 

OpeHHBan  MexaHH3M  aToro  HBJieniiH,  cjiepoBajio  HMeTb  b  Biipy, 
hto  apanTapim  k  ranoKCHH  3an^nipaeT  cepppe  He  tojibko  ot  CTpec- 
copHbix  noBpeJKpeHiiii,  ho  h  ot  Oojibimix  po3  cHHTeTHnecKOro  ana- 
.Trora  iiopappeHajiHiia  ii3onpoTepeHOjia  [Poupa  et  al.,  1966].  3to  no- 
3B0JIIIJI0  npepilOJIO>KHTb,  xITO  B  nOBbIHieHHH  pe3HCTeiITHOCTII  cepppa 
k  KaTexojiaMHHaM,  h  b  nacTHOcTii  b  MexaHH3Me,  npenHTCTByiom,eM 
appeHepriiMecKoii  aKTiiBapim  nepeKiicnoro  oiiiicneHiiH  npn  cTpecce, 
Ba>KHyio  pojib  MoryT  iirpaTb  ^aKTopbi,  jiOKajiiiaoBaHiibie  b  caMOM 
cepppe.  OpHiiM  ii 3  $aKTopoB  Tanoro  popa  hbjihiotch  aHTHOKCiipaiiT- 
Hbie  ciiCTeMbi  KJieToniibix  MeMGpan:  cynepoiiCHppiicMyTa3a,  rjnoTaTii- 
OHnepoiiCiipa3a,  KaTaJia3a,  a  TaiOKe  HajniMiie  cc-TOKO$epojia  h  t.  p. 
Ha  aToii  ocHOBe,  ycTanoBHB  oTcyTCTBHe  aiiTHBapHH  nepeiiHCHoro 
OKiicJieHiiH  npii  cTpecce  y  apamiipoBaHiibix  k  rnnoKCHH  HiiiBOTiibix 
[MeepcoH,  Pap3iieBCKiiH  n  pp.,  1977],  mojkiio  Gbijio  npepnojio/Kirrb, 
hto  npii  apanTapim  k  rHnoKcmi  noBbimeiia  moiphoctb  aiiTHOKCii- 
paiiTHbix  ciicTCM  oprami3Ma.  B  caMoe  nocjiepHee  npeMH  ai'o  npepiio- 
jioHieime  noJiyniiJio  npnMoe  riopTBepHipemie  b  iiccjiepoBaHHHX 
A.  M.  PepaciiMOBa  h  coTpypmiKOB  [1979],  KOTopbie  noKa3ajm,  hto 
apanTapiiH  wiibothbix  k  nniOKCim  Bbi3biBajia  CTaTiiCTiinecKH  pocto- 
Bepnoe  noBbimeHne  aHTiioKCiipaHTHbix  c^epMenTOB  b  M03re  h  neiieHH. 
Bo3BpaipaHCb  k  Bonpocy  o  upepynpeHtpeHHH  CTpeccopiibix  rioBpeHi- 
pennii  cepppa  c  noMOipbio  apanTapmi,  cjiepyeT  HMeTb  b  Biipy,  xito 
OTcyTCTBiie  y  apanTnpoBaHiibix  jkiibothhx  aKTiiBapim  nepeiiHCHoro 
oKHCJieHHH  nop  BJiHHiiiieM  CTpecca  no  jiorHKe  pojijkho  npepoTBpai'HTb 
CTpeccopHbie  noBpeHipeHiiH  opraHOB. 
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„r,m0,I0,KeHHe  0  T0M’  ™  nPe«®aPHTeJiMraH  aflannupm  K  rnno- 
ctTt  ™“nTn r3HCTeHTH“CTt  “PW*  jkhbothhx  k  cxpeccy  H  Heflo- 
8kZLZt»v  ’  en,fi  c  SorameS  onpeflenemocTLio  bhhbhjioci,  b 
ce  n  7,™?'  ofaeKTOM  HccMflOBanHH  6b, m  naomipoBanHoe 
A  PT  v  a  JiaSopaTopHH  3th  aKcnepuMem-H  BBinojiiMjiircB 

Banirf  “  Ha  K0HTPraMHX  >™bothhx,  jkhjbothhx,  aflan™™ 
IT  B  yCJI0B,IHX  6aP<*a™pi>,,  jkhbotiibix ,  rroABenr- 

muxCH  9BC,  ikhbothhx,  aflaimipoBaHHHx  K  rnnoitcim  ,  „  , 

$one  noflseprmHxcH  Taicoaiy  ate  CTpeccopnoMy  no.WeiicTimio 
m,JC!  PaTraUrayi0  *yma'mo  CePWa  HfHBOTHMX  Beex  M eTtipex  ce- 

19671  T!™  110  MeT0;Iy  ®ameHa  11  coTpyflmiKOB  [Fallen  el  al 

Jb7J,  npH  kotopom  cepape  H30MeTpnxiecKH  coKpamaeTcn  bokdvf  n  i 

n“°  6aJIJr°HtIHKa’  3aMeiiHiomoro  uo,ocr,\^o  }"e 
napajijrejiLiio  c  pemcTpa^eii  coKpawiTcjiLnoH  fcynKpmi  Gpaln um- 
npomeflinero  aepea  KopoHapnoe  pycL,  h  'lie  r o no m 
KOK  ^Bwxojr  KOKmnyC1’  197°J  °"Pe^cjrflJI11  aKTHBHocTB  (JiepMeiiTa 

;  i  ‘  JjWX°fl  KOK  H3  MHOKapfla,  K3K  II3BeCTHO,  HBJIHeTCH  OflHHM  113 
KpHTepiies  „OBPe,KfleHHfl  kji,tok  cepflennofi 
[  np"  1Irn0KCHH  aaKpnoMepno  uoapacTaeT  nponopnnonaTB 

man  e7T  msTTn  AT®  “  Mi,o,?apfle  [Spike- 

60™aTi?0  IH°‘M  P^CTB o' 'mhh^ *  n o  hh  hpui  o cb  ** c 

B03pacTajio  ocBo6oatfleHHe  K®K  „3  MnoKapna  a™TeaBHo 

,  *  “T®  C0n0CTaBJieiniH  flaHHBix,  nojiyiennBix  b  <ieTBipox  cemmv 

l  °  °  OWJro  pomiITL  «Ba  otapjibhbix  Bonpoca:  BO-nepBBix  BJiimnne 

a^an  rapnn  k  i'iiiiokchh  na  po3iicTenTiiocTT  cptutiti  »• 
nOBrtPWfTTPTTwm  rr  ™  F i. eu 1 UOCTB  cep/i;u;a  K  CTpeccopHOMv 

PHI°  H»  B°-BT0PBIX,  BJiiiHHne  apariTapnii  na  peaiicTeirrnocTi 
cepflpa  K^rnnoKCHiiecKOMy  noBpejKAenino. 

ue°"KoPOBan'n0r0  ^ ' Ta6^° 90>cne °yeT,  jT^cep^ 
ocBo6on^^nBMne^™^oro  K®K  T*  n0CJI®  “a,iajIa’  n«P*y™ 

.7g=r,rLs-~"‘ 

KHV— X’  I31I0RI,  IipiIB(WIT  K  snaBHTGJiBHOMy  BBiflejieHino  KOK 

KffcS  x?KBoiTeX’ErniHP°BaHHHX  K  “ZaMHna 

HB,  OCBO to«rHaB^'B,mcTH  IcST^^rT"  Bt>JnI™- 

3KcneDHMeiiTa  n  _  oKaaajiHCB  na  Bcex  OTanax 

aflanxamm  k  rnnoKcnn  nLB,cImrpe™cTe“Hoc7BnnBZrie'"I>HaH 
cepflpa  JKHBOTHBIX  K  3TOMy  <]jaKTOpy  H30JIHP0BaHH0r0 
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TaS.inna  9.  BaimHiie  ocTpoil  rnnoKcnn  Ha  aKTUBiiocTb  K®K  b  nepcJ)y3aTe 
ii3o.,mpoBaHHbix  cepaeu;  npbic  npn  a^anTanjira  k  rnnoKcnn  h  3BC 


Gepua  oni,iTa 

Hhcjio 

AKTIlBHOCTb  K<DK 

/KHBOT- 

HWX 

35  mhh  nep$y3Hii 

95  MHH 
nep<t>y3ini 

20  MHH 
ranoKCHH 

1.  KOHTpOJIb 

8 

46,87±6,7 

19,65+2,15 

31,64±3,78 

2.  3BG 

7 

86, 55±  10,52 

29,56±1,18 

47,26±5,25 

3.  AflariTaniifl 

6 

24,31±3,34 

13,1  ±2,64 

18,68±1,25 

4.  AnaiiTaniia  +  3BC 

6 

20,3±3,06 

12,24±1,3 

24,96±2,72 

Hoc'roBepnocTb  paajiieinii 

Pi— 2 

<0,01 

<0,01 

<0,05 

Pi— 3 

<0,01 

>0,05 

<0,01 

Pl-4 

<0,01 

<0,02 

>0,05 

P2-4 

<0,01 

<0,01 

<0,02 

y  /KiiBOTiiBix,  iiepeneciTiiix  cxpecc,  piiaMHKa  BBixo.ua  K(DK  TaK- 
?Ke  lie  H3MeiinjiacB,  no  aocojnoTiiBie  BejinnHiiBi  ee  aKTiiBiiocTii  b  nep- 
i^yaaTe  na  bccx  oxanax  aKcnepiiMenra  0Ka3ajincB  yBejinneniiBiMn  b 
2 — 1,5  paaa  no  cpaBiiennio  c  KOHTpojieM.  IlepenecoimBiH  crpccc,  nan 
n  cjieAOBajio  o>Kii,T,aTB,  cnnaiui  peancTenfnocTB  cepAeu,  jkhbotiibix  k 
rnnoKcnn. 

rjiaBHBiii  peayjiLTaT  aKcnepiiMeiiTa  coctoiit  b  tom,  mto  npep,Ba- 
pmejiBHaH  ajiaiiTapun  k  rnnoKcnn  hojihoctbio  npevT;oTBpaTnjia  no- 
BpeJK^aiomiin  3(J)(|ieKT  cxpecca  no  npiiTepmo  BBixo;i;a  ^epMeHTOB 
(cm.  Ta6jl.  9,  HHHtHHH  CTpOKa)  .  OcBOflOJKfleiTIIC  KOK  II 3  MHOKap^a  y 
aji;anTMpoBannBix  jkhbothbix,  nepenecinnx  CTpecc,  no  cymec/iBy,  ne 
OTJinnaeTcn  ot  otobo  nonasaTejin  y  jkhbothbix,  a^anTHpoBamiBix  k 
rnnoKcnn  n  ne  noABepriniixcn  CTpeccopnoMy  BOS^encTBiiio.  Hiibimh 
cjiOBaMii,  a^aiiTamiH  npe^OTBpaTima  nan  noBpe?K;i,aiomee  neficTBiie 
ninoKcnn,  Tan  n  noTenpnpyioin,nn  3$$eKT  CTpecca  na  axo  noiipeJK- 
jienne. 

J(aiiiiBie  o  coTtpaTHTejiBHOH  $yHKii;Hn  cepflpa,  coKpamaioniierocn 
b  nsoBOJiiOMU'iecKOM  peJKiiMc  (t.  e.  Toro  jKe  cepAHa,  ocBoSoHtAenne 
KOK  KOToporo  nccjreflOBajiocB) ,  npeACTaiMieiTBi  na  pnc.  17.  Bn/pio, 
1ito  npn  paBiion  nacTOTe  coKpamemiH,  naBHaannoii  sjieKTpocTHMyjm- 
TopoM,  AaBJieniie,  paainiBaeMoe  cepppeM  jkhbothbix,  nepeiiecmnx 
CTpecc,  6BIJI0  C1II1JK0H0  110  CpaBHCHII  10  C  KOHTpOJIGM  npiIMepiIO  113 

ojpiy  TpeTB  (p<0,05) .  Y  jhiibothbix,  nepeiiecmnx  CTpecc  na  efione 
aflanTapHH,  stot  AecjieKT  coKpaTHTejiBiioft  (|)ynKpiiH  oTcyTCTBOBaji; 
y  HHTaKTHBix  JKiiBOTHBix,  apanTiipoBaniiBix  k  ranoKCHH,  pa3BHBaeMoe 
AaBJienne  TaKJKc  ne  oTJiimaJiocB  ot  kohtpojih. 

KpiiBBie  Ha  pnc.  18  OTpaJKaiOT  peaKipno  iisojiiipoBaHHoro  cepppa 
na  rnnoKcii'iecKyio  npo5y.  B  jieBOH  nacTii  pncyiiKa  Biipno,  hto  nocjie 
B03HiiKH0BennH  rnnoKcnn  paaBiinaeMoe  ciicTOJinnecKoe  AaBJiemie  npy- 
to  napaeT.  HaniiHan  c  1 0-ii  MiiHyrBi  rnnoKcnii  ono  CTanoBiiTCH 


Phc.  17.  BjiHHHne  nepeHeceHHoro 
9BC  ii  aaariTaniiH  k  bhcothoh  rn- 
noKcnn  na  cnjiy  coKpamemin  jieBo- 
ro  wejiy^oBKa  H30jnipoBaHHoro 
cepApa  Kp&ic  npu  naBH3biBannn  na- 
pacTaroineii  nacTOTH  coKpamennH 

1  —  KOHTpOJII>; 

2  —  9BC; 

3  —  aHanraiiHii; 

4  —  aaariTanHji  n  9EC. 

no  och  aGcqiicc  —  nacTOTa  coKpame- 
mift  cepAaa  b  1  muh; 
no  och  opRHHaT  —  paaBiiBae.Moe  RaBJie- 
HHe,  MM  PT.  CT. 


secbMa  hh3khm  h  npaKTMHeciui  OAHHaKOBWM  fljiH  cepAna  JKHBOTHBIX 
Bcex  cepaii  —  8— 9  mm  px.  ct.  BoccTanoBJieHHe  coKpaTuxejiLiioH 
(pyiiKHMii  nocjie  ycTpaneHHH  rnnoKcim  iiponcxo^iiT  no-pa3HOMy  ajih 
cepflpa  jkhbothbix  pa3JiHMnwx  cepHH.  Mefljieimee  Bcero  n  b  nan- 
MeHLmeH  cTenenn  BoccTanaBjniBaeTCH  coKpaTHTejiBHaa  ^yHKpiia  y 
jkhbothbix,  nepeHecniHx  cxpecc,  h  b  HaiiGojibineii  cTenemi  y  jkiibot- 
hhx,  aflanxnpoBaHH&ix  k  thhokchh.  IIpoMejKyTO'moe  nojiojKeiiiie  3a- 
HHMaioT  a Be  /ipyrne  rpynribi  jkhbothbix,  npuneM  y  jkiibothbix,  nepe- 
HecniHx  cxpecc  Ha  <|)OHe  a^anTanHH  k  nmoKCim,  coKpaTiiTejiBHaji 
qjynKpuH  cepAna  b  ycjiOBiinx  peoRcureHanHii  BoccTaHaBJiiiBaeTCH 
OBicTpee  h  mwraee,  neM  y  kohtpojibhbix  jkhbothbix,  He  no^BepraB- 
IHHXCH  CTpeCCOpHOMy  B03^eHCTBHI0. 

KpHBBie  Ha  pile.  19  xapaKTepH3yiOT  flimaMHKy  pa3BHTiiH  rimo- 
KCHHecKOH  KOHTpaKTypBi  cepApa  jkhbothbix  Bcex  HeTBipex  rpynn  h 
nocTeneHHoe  ycTpaHeroie  9toh  KOHTpaKTypBi  npn  peoKcnrenamiH. 
H-flHHCTBeHHoe  AocTOBepnoe  pa3JiiiHiie  3thx  ashhbix  coctoiit  b  tom, 
tito  b  upopecce  peoKCiireHapini  rnnoKCHHecKaa  KOHTpaKTypa  y  jkh¬ 
bothbix,  panee  aflanTiipoBaimbix  k  rnnoKCHH,  ycTpaHHeTca  SbiCTpee 
h  nojraee  nesaBHCHMo  ox  toto,  nepeHecjin  ohh  cTpecc  hjih  neT. 

TaKHM  oopa30M,  npedaapurejibnaa  adanrayun  k  zunoncuu  nped- 
orepautaeT  crpeccopubie  noepeotedenua  cepdi^a  no  Kpureputo  oceo6ooic- 
denua  cpepMenroe  ua  Muonapda  u  cooreeTCTseuno  npedynpewdaer 
oenpeccuto  conpaTurejibuou  (fiyunyuu  cepdya  nocjie  crpecca. 

AnaJiH3  MexaHH3MOB  noBBiuieniiH  pe3HCTeHTH0CTii  opramisMa  k 
c-TpeccopHBiM  noBpeJK^eHHHM  HBjmeTCH  npe^MeTOM  H3Ji0JKeHHH  no- 
cjiefliieH  rjiaBBi  KHHrn,  ho  cbm  $aKT,  hto  apanTapHH  mojkgt  6bitb 
IICiI0JIB30Baiia  flJIH  npO(J)HJiaKTHKH  CTpeCCOpHBIX  nOBpeJKfleHHH  no- 
BHflHMOMy,  He  BBI3BIBaeT  COMHeHHH. 

Banmyio  pojib  b  npopecce  HcnojiB30BaHHH  apanTapHH  k  rano- 
KCHH  C  peJIBIO  npO(J)HJiaKTHKH  HrpaeT  paCCMOTpeHHBIH  BBIUie  KOMHO- 
Heiix  9TOH  aflanxapHH,  kotopbih  coctoiit  b  nmoccKpeiiHii  aHTH^nype- 
THMecKoro  ropMOHa,  rnnoajiBAOCTepoHHSMe,  cTaSimBHOM  y Me h biii e iiiih 
peaepBa  HaTpun  h  boabi,  CHHJKeinra  MzoreHHoro  TOHyca  n  aApeno- 
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0  5  10  ZO  25  JO  00 


Phc.  18.  Biminine  npeABapiiTejibnoii  aflanTanHH  k  bwcothom  ranoKCHH  na  CHJiy 
coKpameHHH  jieBoro  weayAOwa  usojiiipoBaimoro  cepRpa  Kpi>ic  npn  AencTBim 
ocTpofi  rnnoKCHH 

no  och  aCcHucc  —  BpeMH  ot  Hanajia  rnnoKCHHecKoro  BOsnciicTmm,  mhh;  no  och  oprh- 
naT  —  pa3BHBaeMoe  RaBJieuHe  b  jicbom  mejiyROHKe,  mm  pt.  ct. 

OcTajibHbie  oOoaHaqeHHH  xe  me,  hto  Ha  pnc.  17 


Phc.  19.  Bjihhhhc  npeAnapHTCJiBnon  aflariTaniiH  k  bhcotiioh  ranoKCHH  na  nuna- 
MHKy  pasBHTHH  thiiokciihsckoh  KOHTpaKTypBi  cepAHa  y  whbothbix,  neponcc- 
iuux  3BC 

no  OCH  0PRHH3T  —  K0H6HH06  HHaCTOJIHHeCKOe  RaBHeilHe  B  JieBOM  meJiyAOHKe,  MM  PT.  CT. 
OcxaabHbie  o6o3naHeHHH  Te  me,  mto  Ha  pnc.  18 

peaKTHBiiocTH  apTepiiH.  B  cBoe  BpeMH  6biao  OTMeneHo,  xito  3tot 
KOMnneKC  cabiifob  bo  mhothx  OTnomeHiiHx  npoxHBonojioJKeH  xoMy, 
hto  na6AioAaeTCH  npn  riinepTonimecKOM  6ojie3HH  neAOBeKa  n  Bcex 
(JiopMax  BKcnepiiMeiiTaAbHOH  rnnepTOHHH  y  jkhbothbix.  Ha  otom  ocho- 
BaHHH  ananTapim  k  nepnoAHHecKOMy  aghctbhio  rnnoKCHH  b  ycAOBii- 
hx  6apoKaMepBi  6biJia  ncnoAB30BaHa  a^^1  npocJntAaKTHKH  SKcnepn- 
MeHTaABHoii  ninepTOHim.  BHanaae  6bijih  noAyneHBi  AaHHbie  0  T0M> 
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tlT0  npeftBapHTejitHafl  a^atiTapna  k  thhokchh  TopMoaiiT  pasBHTue  no- 
?Q77?fin  'a'OK_COJieBoii  rnnepTOHHH  [Meepcoir,  Bapoapain,  Jllopun, 
ly  // J .  OflHaito  3Tii  aKcnepiiMeHiajiLTibie  6ojig3hii  AOCTaToaiio  abjigkh 
no  cBOGMy  naTorene3y  11  tghghiiio  ot  rnnepTOHnnecKon  oojig3hh 
nejioBeKa. 

B  nacTOHipee  BpeMH  hhtghchbho  H3yuaeTca  cnoiiTamiaa  iiacjiGA- 
CTBennan  mmepTOHiia  (CHr)  kPmc  jihhhh  OnaMOTO,  KOxopaa  no 
naToreneay  B'ecLMa  Gjinsna  k  rimepToniinecKon  6ojig3iih  nenoBeKa  n 
npoxo^HT  b  cbocm  pa3BHTMH  cTaflHH  npGArHncpTOHHH,  panneii  runep- 
T°HHH  II  paaBHTOH  riniepTOHHH.  OneBH^no,  on;epKa  npocfaiJiaKTHHe- 
OKoro  3(p(pcKTa  apanTapun  k  rnnoKCHH  na  Ptoh  Mopejin  Bcci.Ma  cy- 
ipecTBeHHa  fljin  Kappnojiornn.  3to  Cbijio  nepaBiio  cpejiaiio  b  naiuiix 
coBMecTHLix  OKcnopiiMeiiTax  c  H.  A.  Eap6apam  n  T.  H.  flBypeaeH- 
CK0H  11978].  Kphbho,  npeflCTaBjienni,ie  na  puc.  20,  ho3bojihiot 
npocjiepHTL  flnnaMHKy  apTepnajiLHoro  AaBjicima  y  KOHTpojibnwx 
icpbic  jihhhh  BncTap,  y  Kpwc  jihhhh  CUT,  CTpapaioiHHx  Hacjien- 
CTBeHHOH  rnnepTonneH,  h  y  npbic  jihhhh  CHr,  KOTopbie  HanimaH 
c  20-AHGBiioro  BoapacTa  iipoxoAMJin  Kypc  runoKCHuecKiix  bo3Aghct- 
BHH  B  oaponaMepe.  Bupno,  hto  b  tghghhc  3  mgchagb  HaojiioAGHiia  ap- 
TepnajibHoe  AaBjiGHiio  y  KOHi-pojibHbix  hhibothmx  B03pocjio  na  10— 
15  MM  PT.  CT.  H  flOCTHIMIO  118  MM  pi’.  CT.,  HTO  COOTBeTCTByeT  OOblH- 
hoh  BospacTHOH  fliiiiaMHKe.  y  hhibothbix  jihhhh  CHr  HaBJieime  sa 
tot  >Ke  nepiiOA  BpoMoira  noBbiCHJiocb  na  30  mm  pT.  ct.  h  aoctiiivio 
b  cpepneM  pan  rpynnbi  155  mm  pT.  ct.,  hto  COOTBeTCTByeT  o6hhhoh 
HHiiaMHKe  pasBHTHH  HacjieflCTBeimoH  nmepTOHiiii.  HaKonep  y  jkhbot- 
libix  Toil  H?e  JIHHHH  CHr,  KOTopbie  .  «noceiHajiH»  OapoitaMepy  00- 
JlG3Hb  IIG  pcaJIHSOBaJiaCb,  CIICTOJIHHGCKOG  paBJIGHIIG  y  HIIX  K  KOHHV 
nGpuopa  iiadjiiOAGHim  cocTaBJiajio  121  mm  pT.  ct.,  t.  g.  He  oTjmaa- 
JlOCb  OT  TaKOBOTO  y  KOHTpOJIbHbIX  /KHBOTIIbIX. 

CyipGCTBGHHO,  HTO  9T0T  HpO^ilJiaKTHHGCKHH  3$(f)6KT,  HOKaaaHHblfl 
na  piic.  20  3amTpHxoBaHiioii  30hoh,  ocooghiio  onpeAejieimo  BbiaBjiai- 
CH  B  B03PacTG  3-4  mgchhgb,  KorAa  paHGG  C^OpMIipOBaBmaHCH 
apanTanim  jkhbothbix  noppcp jkhb a jibcb  c  noMoipbio  tojibko  myx  m- 
nOKCHHGCKHX  B03A6HCTBHH  B  II6AGJII0. 

OHGIIHBail  BGpOHTIIblH  MGXaHH3M  IipO^HJiaKTHHGCKOrO  3tbd)GKTa 
apanTamiH  k  i-hiiokchh  iiPh  Clir,  cjiepyeT  hmgtb  b  BHAy,  hto  b  na- 

TOrGIIG3G  3TOH  (J)OpMbI  THnopTOIIIIH  BbIHBJTGHbl  IIO  MGIIbineil  MGPG  TOII 
3BGIia.  1  ' 

1.  nPII  CHI  npoiICXOflHT  nOBbIHIGHHG  aKTHBHOCTH  appciIGprilHG- 
CKOII  PeryjIHHHH,  BbipaJKaiOH^GGCH  yBGJIHHGHIieM  KOHUGHTpailHH  KaTe- 
XOJiaMHIIOB  B  HaflHOHGHHHKaX  H  yBCJIIHIGIIHGM  HX  CHOHTaHHOTO  Bbl- 
HGJIGHHH.  O/milM  H3  CJIGHCTBHH  3T0H  aKTHBaHHH  CHMHaTO-aflpGHaJIOBOH 
CHCTGMbI  HBJIHGTCH  HOKa3aHHOe  npil  CUT  nOBbIHIGHHG  &VHKHHH  IHH- 
TOBHHHOH  H«eJIG8bI  [Okamoto,  I960].  CymeCTBGHHajI  pOJIb  3T0T0  KOMIT- 
JIGbCa  H3MGHGHHH  B  HaTOrGHGSG  CHr  BbITGKaCT  H3  TOI'O  *aKTa  HTO 
npOH3B6HGHHaH  Ha  paHHGM  3T3IIG.  OIITOreHGaa  HMMYHOJIorHHGCKaH 
CHMnaTSKTOMHH  [Cutilletta  et  al„  1977]  mm  me  SpecHflaKTOMra 
L  Okamoto,  1969]  npopoTBpau^aGT  pa3BHTHG  CHT. 

2.  Hpn  CHr  pasBHBaGTCH  chhhpom  rnnepajibHocTepoimsMa,  bbt- 
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Piic.  20.  Bjnuranc  affanTapnH  k  bmcothoh  thiiokchh  Ha  ;i,iinaMiiicy  apTepHaJibno- 
ro  «aBJiemiH  y  Kpuc  co  cnoHTaHHofi  nacjieflCTBeHnon  ranepTOiiHcn  (Yin) 

Cnnoninan  amnia  -  KPHCbi  c  CHT;  mTpHx-nyHHTiip  kpmcu  Toit  »e  ' “J0"*3®®: 

noro  BoapacTa  nonnepraBimieca  mnoKCiiaecKHM  BoanettcTBrnra;  nyiiKTiip  -  kpbicbi  «h 
hhh  BncTap  (KOHTpoJib).  3amTpHXOBaHHaa  aoiia  OTpaataCT  npodnuiaKTii-iecKiitt 
ananTamia  k  ranoKCHH.  Ho  och  aCcancc  —  BpeMH  ananTamm,  Mecaqbi;  no  oca  oPah 
Hax  —  apTepiiaabiioe  AaBJieHiie,  mm  pT.  ct. 

paiKaioipiiHCH  yBGJiiwGHHGM  cGKpcpHH  aJibAOCTcpona 
1971]  II  HOBbiHiGHHGM  cojigboto  aimGTHTa  LUahl,  lutlllli,  Ufl- 

noBpGMGniio  npn  CHr  HaCjiiopaioTcn  aKTiiBapim  ^yiiKmni  it  ninop- 
tpoAiih  HflGp  rnnoTajiaMyca,  KOTopbiG  OTBeTCTBeHHW  3a  ceKpcpiiio 
aiiTHfliiypGTHrGHHoro  ropMOHa  [Fucushima,  1968] .  B  cootbgtctbhh 
c  3THM  npii  Clir  iiaOjiioaaeTCH  yBGJiiPiGHiiG  copcpiKaiiiiH  B  0praiIII3- 
Me  Na+  ii  BOflbi  [Furuta,  1977],  a  A,o6aBJiGHHG  NaCI  b  nrnpy  no- 
TGHiiHpyGT  pasBHTHG  CHT  [Dahl,  Tuthill,  1974]. 

3  npn  Clir  cHHmeHa  aKTHBHOCTb  ATOasbi  capKonjia3MaTiiHG- 
ckoto  p g THKyjiy m a  kjigtok  rjiaflKoii  MycKyjiaTypw  cocyffoa  [Aoki  ct 
al  1976].  3tO  3aK0H0MGpiI0  COnpOBOJKflaGTCH  yBGJIHHGIIHGM  coycp- 
jkShhh  KajibHHH  B  KJiGTKax  rjiaffKOH  MycKyjiai'ypbi  cocy«OB  lAola 
Gt  al.,  1976;  Furuta,  1977],  no  hbjihgtch  HcnocpcflCTBOiinon^ npn- 

UHHOH  HOBblHIGHIIII  CTGnGIIH  TOlIHBGCKOrO  COKpaiUGHHH  rJta/IKOH  My- 
CKyjiaTypbi  h  noBbimoiiHH  apTGpnaJibiioro  ^aBJiGiina  npn  CHI. 
B33HMOCBH3b  TpGX  yKa3aiIHbIX  3BGHBGB  B  naTOrGHGTHHGCKOH  pCIIII 

C-11F  hg  Hcna.  ITapafly  c  TpaAiiniiouiibiM  B3rjmflOM,  no  KOTopoMy 
B036y>KAenuG  Bbicmnx  ota6jiob  ncpunoii  chctgmbi  aKTHBiipyex  a/ipc- 

IIGpniHGCKyiO  pGryJIHH,HIO  H  llOCJIOAOBaTGJIbllO  BKJIIOUaGT  BCG  Tpu  3BG- 
Ha  iipopocca,  nocTyjmpoBaiia  h  npoTHBOUOJiojKHan  bosmokiioctb, 
KOTOpaa  COCTOHT  B  TOM,  UTO  rGHGTHHGCKHH  AG$GICT  MGMSpailbl  H  Hapy- 
highhg  q^yHKpiioirapoBaniia  Na-K-Al'Oa3bi  bjighgt  3a  coSoii  b  Kaac- 
CTBe  KOMnGHcaTopHoii  peaKpiiH  H3MGHGHiia  pGryjiapnii  cocyAUCToro 
TOHyca,  cocTaBJiaioipiiG  ocnoBy  runcpTOimii  [Hocthob  h  «p.,  1977]. 
06T.acH6HHG  iipo^HJiaKTHMGCKoro  3$$GKTa  aAanTapHH  k  rnno- 

kchh  npn  CHr  n  Apyrnx  $opMax  nmopTonHii  b  nopBOM  npH6jin?KG- 


HHH  mojkgt  olitij  asho  Toro,  KaK  6yAGT  pemeH  peHxpajibHbiH 
Bonpoc  naxorcHcsa  axoro  3a6ojiGBaHiiH.  Tanaa  bo3Mo>khocxb  onpe- 
AeJinexcn  xgm,  nxo  aAanxapHn  k  rnnoKciiH  3aKOHOMepno  nptiBOAHx 
K  pa3BHTHH)  B  pGryjIHXOpIIblX  CHCTGMaX  CXpyKXypHO  Bbipa/KOIIHblX 
H3MGH6HHH,  KOXOpbIG  no  CBOGMy  CyipeCTBy  npOTHBOIIOJIOHtnLI  H3M6- 
iighhhm,  cocTaBJiHiomHM  ochobhbig  3BCHLH  naTorenG3a  riinepTOHiiii. 
fan,  npn  c$opMHpoBaBHieHCH  aAanxapHH  k  rnnoKcira  cnnjKaexcH  an- 

THBIIOCXB  CHMIiaXHBCCKOH  HCpBIIOH  CHCXCMBI  II  paSBHBaexCH  CIIII/KO- 

hhg  ({fyiiKpim  iu;mtobhahoh  >Keji63bi.  Taione  3aKonoMcpni>i  npn  a/iaii- 
TapHii  k  mnoKCHH  pasBHTHG  ninoaJiLAOCTopoHH3Ma,  npoHBJiHiom;GrocH 
CHH7K6HH6M  CHHTG3B  aJIBAOCXCpOIia  H  BaCTIIAHOH  aTpO^HGH  KJiyboHKO- 
Boii  30HBI  KOpLI  IiaAnOHGHIIHKOB,  CHHJK6HHG  aKTHBHOCTH  H  yMeHLIHG- 
HHe  paaMcpoB  cynpaonTHBGCKiix  n^ep  rnnoTajrauyca.  B  nxore  axnx 
H3MGHeiiHH  peryjinpHH  B  opranHBMG  aAanTiipoBaHHBix  >khbothbix  iia- 
f)jiiOAaiOTcn  ycxoiiqHBoe  ciih>kgiiiig  pe3epBa  Na+  n  boah  h  yMenbnie- 
™e  1K0HI^eHTPaL'HH:  Na+  13  TKaimx  [MeepcoH,  EapGapam,  TTTopiiti, 

t3roT  CABHr  b  peryjrHAHii  boaho-cojigbofo  obMcna  hbjihgxch  naii- 
f)OJIGG  BGpOHTHOH  npHBHHOH  npO(f)HJiaKXIiq6CKOrO  3<f>$eKXa  rHIIOKCHH 
it  a^anTaiiHii  k  noli  npn  nacjiOAcxBGHHon  rnnepxoHHH  jkhboxhbix. 
G  X8KHM  B3FJIHAOM  COrJiacyiOTCH  pG3yjIBTaTBI  3KCIiepiIMeHT0B ,  B  KO- 
Toptix  H.  A.  Eapbapam  h  iiawn  6li;io  conocTaBJieHo  BJinniniG  boc- 
np0H3B0AIIBIlIGHCH  B  oapOKaMCpG  rHIIOKCHH  Iia  AHypG3  H  IiaxpiIH- 
yp03  y  KOHTpOJILHLIX  JKHBOTHBIX  H  KpBIC  C  IiaCJICACXBGHHOH  riinGp- 
XOHHGH. 

Ontix  Sbiji  npoBGAGH  11a  21  ogjioh  Kpbice  (caMpbi)  b  B03pacxG 
b  MecHpGB.  nepByio  rpynny  cocxaBuuin  10  Kpbic  jihhhh  Bncxap: 
BGC  328+10  r,  apxGpnajiBHOG  AaBnomiG  104+10  mm  px.  cx.  Bxopan 
iSJHna  cocxoHJia  H3  11  kpbic  jihhhh  CUT  xoro  ?kg  B03pacxa:  bgc 
228+14  r,  apxcpHajibHOG  AaBJiCHno  157±11  mm  px.  cx.  3a  neAejiio 
AO  HccjiGAOBaHHH  JKHBOXHBie  6bijih  nGpGBeAeHbi  na  cxaiiAapxHyro  no  na- 
xpnio  AHexy;  niimy  h  BOAy  npeAJiarajm  hm  no  noxpGbnocxn.  3a6op 

M04H  OCymGCXBJIHJIII  B  XGHGHnG  6  HaC  y  JKHBOXHbIX,  JIIIHIGIIHblX  AOCXy- 

na  Iv  HHIAG  It  BOAe  it  homgiaghhbix  b  oxAejibiibiG  kjigxkh.  y  bcgx  jkh- 
BOXHbix  Mony  sabiipajin  Asa?KAbi:  b  ycjiOBimx  HopMajibtioro  coAepjKa- 
hhh  KiicjiopoAa,  BHe  baponaMGpbi  h  b  ycjiOBimx  rHIIOKCHH  b  6apo- 
KaMepG  «na  bmcoxg»,  cooxBGxcxByiomen  4400  m  naA  ypoBHeM  Mopn. 
llHXepBaJI  MO>KAy  nGpBbIM  II  BXOpbIM  3a6opOM  M04II  COCXaB.TIHJI  2  cy- 
XOK.  P13  xaoji.  10  cjiGAyex,  qxo  achcxbiig  rnnoKCHH  na  Kpbic  jih- 
HHH  Blicxap  BbI3bIBaGX  3IiaHHIGJIbII06  yMGIIbUIGHHO  3KCKp6miH  BOAbl, 

„  “  K  rjiaBHBiM  o6pa30M  3a  cbgx  chhjkghhh  CKopocxn  KJiyboqno- 
BOH  C) )  HJI  b  X  p  a  H  It  IT .  yMOIIbHIGIIHG  HaxpHHyp63a  61JJIO  Bbipa/KGIIO  B 
MGHBIHGH  CXGHGHH,  BGM  CHHJKCHHG  3KCKpGU,HH  KG  H  6bIJIO  CXaXH- 
CXHBeCKH  IIGAOCXOBGpHblM.  IlsMGIIGHHH  3KCKpCIi;HII  OJIGKXpOJIHXOB 
Obijm  bojibHiG  B  ricpHOA  Aghctbhh  thhokchh,  hgm  nocjie  ncro.  Ta< 
KOH  3<|)(pGKX  riinOKCHII,  IiabjIIOAaBHIHHCH  y  B3POCJIBIX  JKHBOXnbIX  na 
O-M  MGCHUG  JKII3HII,  COOXBexCXByGX  AailHBIM  JIHXGpaxypbl  O  XOpMOJKG- 
HHH  DKCKpepHH  BOAbl  H  3JIGKXp0JIHX0B  nOA  BJIHHIIHGM  OCXpOH  TH- 

iiokchh  H  n03B0JiHGx  AyMaxb,  xIT0  3aAepHiKa  naxpnn  h  boabi  MOHsex 
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TaO.nma  10.  Banamie  ocxpoii  rnnoncim  na  AHj-pea  h  iiaxpuHypea  y  kPhc  c  CHf  n  Kpwc  nmmn  Bmxap 


iirpaTL  onpe^ejieHHyio  pojib  b  tom  noBBimemiH  apTepnajiBHoro  paB- 
JieHHH,  KOTopoe  oGhhho  Ha6jnoflaeTCH  y  jnogeii  n  jkhbothbix  Heno- 
cpepcTBemio  nocjie  nop'BeMa  Ha  BBicofy. 

9(fx|>eKT  ocTpoii  ninoKCHii  y  KpBic  Jiunnii  CHF  Gbiji  KaaecTBeHiio- 
npOTHBOHOJIO/KHBIM  TOMy,  HTO  HaGjIIOgaJIOCB  y  KpbIC  JIHHHH  BnCTap,. 
h  BBipawajicH  b  3HaaHTejiBiioM  yBejiHqeiniH  aKCKpepan  bojibi  3a  caer 
ciiHJKeHHH  npopeiiTa  ee  peaGcopGpiin  ir  HeKoioporo  yBejuiaemin  $hjib- 

TpapHH.  OfliiOBpeMciiHO  iiaSjnoAajiocB  yBeJiHaeiine  aKCKpepnii  Kajiiw 
H  B  MenBirieii  Mepe  naTpiiH.  B  oTjinane  ot  nopMOTeH3iiBiiBix  jkhbot- 
n bix  Toro  Ji«e  B03pacTa  y  B3pocjiBix  Kpi»ic  c  HacjieflCTBeHHOH  runep- 
Toimeii  ocTpan  yMepennan  rnnoKcnaecKan  runoKCim  oGjiapaeT  BBipa- 
>K(3iiiibim  flHypeTHHeGKHM,  a  TaKJKe  naTpiraypeTnaecKHM  geiicTBiieM, 
KOTopoe  MO>Kex  HrpaTB  pojiB  b  rnnoTeHSHBiioM  0({)(|)eKTe  riinoKciin. 

TaKHM  oOpaSOM,  IIOBBIIlTeilliaH  ayBCTBHTeJIBHOCTB  ItpBIC  JlilHHII 
CHF  k  HaTpMHypeTiHiocKOMy  ^ohctbuio  rnnoKcnn  mo/Kct  nrpaTi,  pojib. 
npoiJiiijiaKTHHecKoro  3(Jx|)eKTa  flJiHTejiBHOH  riirioKcuii  npn  HacjiepcT- 
BejEiHOH  ranepTOHHU.  Tanoe  nprmMaHiie  anTiiriinepToniiaecKoro  r>$- 
(JieKTa  aflamapHH  k  rnnoKcim  corjiacyeTcn  c  nojio/KeHiieM,  hto  na- 
TpHHypeTHKH  h  orpaHiiaeirae  npneMa  iiaipim  c  nan^H  ycneuino  nc- 
lIOJII>3yiOTCH  JPIH  JIGHeHHH  THnepTOIIIIHeCKOH  6oJie3IIH  HeJIOBeKa. 

AdanraVfUsi  k  zimokcuu,  OjioKupyer  penAU30jf.uio  ochobhozo  naro- 
eeneruHecKozo  seeua  CUT  u  reM  comum  npedorepau^aer  noBbiuvemie 
(iprepuajibnozo  daejienua.  P eajiu3ai{ua  zenerimecKu  derepMuuupo- 
eamiozo  3a6ojieeaHUK  ona3bieaeTca  cyu^ecreeuHo  3clto pMooiceHHOu 
6Aazodapa  ceoeepeMeuubiM,  cnei^uajibuo  uanpaeAenubiM  u3MeHeuuaM 
cpedbi,  e  Koropoii  otcueer  opzanu3M. 

OpeHHBan  ii3Jio?KeHHBie  MaTepnajiBi  o  npo^njiaKTiiaecKOM  flencT- 
bhh  apanTapini  k  rimoKcim  npn  3aGojieBaiuiHx  KpoBooGpaipeHHH  y 
jkhbothbix,  cjiegyeT  nopaepKHyTB,  hto  ohh  b  ochobhom  cormagaiOT  c 
PesyJiBTaTaMH  cobgtckiix  h  aapyGoiaiBix  anHjieMHOJiorHaecKHX  iiccjie- 
flOBaHHH,  KOTOpBie  CBHAeTeJIBCTByiOT,  HTO  y  JKIITOJieH  rop  ypOBOIII, 
apTepiiajiBiioro  gaBjieinifl  [Marticorena  et.  al.,  1967]  h  cogepjKaime 
xojiecTepmia  b  KpoBii  [Hotta  et  al.,  1965]  ninne,  BHaaiiTejiBHO  pejKe 
BCTpenaiOTCH  ii  Marne  npoTeKaior  ninepTOHnaecKan  6ojie3HB  [Hult- 
gren,  Miller,  1967]  h  nn^apKT  MHOKapga  [Marticorena  et  al.,  1967]. 
9tot  acneKT  ripoGjieMBi  HBJiaeTCH  npegMeTOM  MHorojieTimx  Hccjieno- 
BanHii  M.  M.  MiippaxHMOBa  [1964,  1968,  1971,  1977]. 

TTa  ociioBaHHH  paccMOTpeimon  coBOKymiocTii  gaiiHBix  pei:oMenji;o- 
Bano  Hcno.m,30BaHHe  aflanTamni  k  nepnomiaecKOMy  AeiicTBiiio  rn- 
ttokchh  b  ycjioBimx  GapoKaMepw  npocfmjiaKTHKii  neKoropBix  3a- 
oojieBaHMii  KpoBooGpaLpeiiHH  nejiOBOKa  [Meepcoii,  1973]. 

AgariTaunri  k  rnnoKcnn,  nan  bbihchhjio'cb,  noBBimaeT  pe3iicfeHT- 
h oct b  opraHH3Ma,  He  tojibko  k  ^aiaopaM,  BBi3BTBaioipiiM  saoojieBa- 
iiiih  cHCTeMBi  HpoBooGpamemm.  B  irocjieirane  to;ibi  OKa3aJiocB,  hto 
Tauaa  agaiiTaniiH  b  BKcnepnMeiiTe  h  KJiHHHKe  cnocoGna  topmo3iitb 
pa3BHTne  HeKOTopBix  ajuiepriinecKiix  saGojieBaiiiiii  ii  CBasannBix  c 
hiimh  HMMyHOAecJ)iii!,iiTnBix  cocTomuiii. 

HaBeCTHO,  HTO  B  npOTHBOnOJIOJKHOCTB  OCTpoil  riinOKCHIT,  KOTOpaa 
nogaBJiaer  HMMyporeHe.3,  aflarirapna  K  rnnoKcnn  aiiTHBiipyeT  iero. 
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Phc.  21.  Bananne  nperiEBpr- 

Te.ibHoii  aaanTaaiin  k  bwcotuo.i 
l'hiiokchh  na  TnTpu  reMarr.’Ko 

THHHHOB 

1  —  KOHTpOJlb; 

2  —  ananTamin  k  ranoKCHii; 

3  —  ana.iOBaHTHLitt  apTpiiT; 

1  —  aflanTauim  i<  ninoncmi+aai»io- 
naHTiibiii  apTpiiT. 

Ho  ocii  aOcuncc  —  Bpevn  ot  na- 
najia  BueflCHHn  an'biOBaiiTa,  cytkii; 
no  och  opumiaT  —  thtp  aiiTHTeJi 


Tait,  y  Jiiogeii,  iiocToaimo  jininymiix  b  ropax,  ii  y  jkhbothbix,  ajpui- 
-rapoBaiiiiBix  k  nepno/ui'iecKOMy  AeiicTBiiio  yMepennoH  rimoKCHH, 
ycHJien  HMMyHHBiii  oTBex  na  6aKTepnaJibHBie  aHTHreHBi  ii  noBBinieii 
ypoBeiiB  iiMMyiiorJioGyjiHiioB  cbibopotkh  KpoBii  [JlypiiOBa  h  AP-,_' 
Chehan  et  al.,  1975].  HaMH  coBMecrao  c  B.  A.  EisceeBBiM,  l.B.  Aa- 
BBiAOBoii  II  JI.  M.  Fnoep  iiayaajiHCB  BJiiiaiine  a^anTanwii  k  nepiio- 
flHnecKOMy  fleHCTBHio  rnnoKCHH  na  neKOTopwe  noKa3aTean  necneii;ii- 
(JmaecKoii  peaiiCTenTHOCTii  n  HMMyHHBiii  otbct  y  3«opoBBix  >khbot- 
ii bix  ii  /Kiibothbix  c  a^THOBaiiTHBiM  noaiiap  i  piiTOM. 

B  onBiTax  Gbijiii  HcnojiB30BaiiBi  oeiiBie  CecnopogiiBie  kpbicbi  (caM- 
UBI  BecoM  250-300  r),  KOTOpBie  Gbijih  pa3AeJieHBi  na  aeTBipe  rpyn- 
hbi.  1-a  rpyuna  —  HHTaKTHBie  atiiBOTHBie  —  cjiyJK ii.ua  KoirrpoaeAi.  2-a 
rpynna  —  HiHBOTHBie,  y  KOTopBix  BOcnpoii3BOji;ii.nn  ag^iOBaiiTHBiii  ap¬ 
TpiiT,  fljm  aero  bboahjiii  b  noflymeaKH  3aflHHX  aan  noJiHBiii  a^'Bio- 
BaHT  (PpeiiHga  b  fl03e  0,2  mji.  ^  >kiibotiibix  3-ii  h  4-h  rpynn  co- 
sgaBaaii  aflanTapmo  K  bbicothoh  ninoKCHii  nyTeM  e?KeAneBiioro  b-aa- 
coBoro  npeGBiBamiH  b  GapoiiaMepe  na  BBicoTe  5000  m  b  xeaeHiie 
1,5  MecnpeB.  Ha  30-e  cyTKii  nocjie  naaajia  apanTapHH  y  jkhbothbix 
4-ii  rpyniiBi  BOcnpoii3BopnjiH  apbiOBaiiTiiBiii:  apipm. 

Ha  52-e  cyrKH  nocjie  Haaajia  apanTapiiii  jkhbothbix  Bcex  rpynn 
ofliioKpaTiio  HMMyiiii3iipoBajiH  nyTeM  BiiyTpnGpiouiHoro  BBeflenna 
10% -noii  cycneH3im  apiiTpopnroB  Gapana  b  jio3e  2,o  mji.  UpopyK- 
u,hk)  reMarrjHOTHHHHOB  iiccjieAOBajin  na  7-,  14-,  21-e  cyTKii  nocjie  hm- 
MyHH3apHH  no  oGmenpniiHToii  MeTopiiKe. 

AmiaMHKy  noKaaaTejieii  iiecnepii(|HaecKOH  peanc^enTHOCTH  (jih- 
30u,hm,  KOMnjieMeHT)  HCCJieflOBaJiH  Ha  30-,  39-,  45-  h  52-e  cyTKH 
nocjie  naaajia  apanTapnii.  CopepjKainie  jiiisopiiMa  b  cBTBopoTKe  KpoBii 
onpepejiimii  He$ejioMeTpnaccKiiM  mctoaom  no  OTiionienmo  k  Micro¬ 
coccus  lysodeilicus  [ Aopo^enyK,  1968].  YpoBeiiB  KOMnneMeirra  b 
CBiBopoTKe  KpoBii  onpeflejiHJiii  no  50%-HOMy  roMOJinsy  (|)otomctph- 
aecKH  n  BBipajnajiH  b  ycJioBHBix  epHHHpax. 

HHieHCiiBHOCTB  npoHBJieHiia  apTpiiTOB  opemiBaJiii  no  niipeKcy 
oxena,  OTpajnaiomeMy  Bejiiiaimy  iiapacTannH  oG-neMa  nopaJKeiiHBiX' 
cycTaBOB  b  npopenTax.  Y  jkhbothbix  TaKJKe  periiCTpiipoBaJiH  flima- 
Mimy  pacnpocTpaneniin  BocnajniTejiBnBix  H3MeneHHH. 

Ill 


Bbihchhjiocl,  hto  y  KpBic,  aflanTupoBaHHBix  k  bbicothoh  mno- 
kchh,  iiaSaio^aeTCH  yciuiemie  iiMMyHHoro  oi-Beia  Ha  apiiTponiiTBi  oa- 
paHa.  Thtph  reMarrjiioTHHHiioB  y  aflariTiipoBanHBix  jkhbothbtx  6bijih 
AocxoBepHo  BBime,  nen  y  kohtpojibhbix  KpBic  bo  Bee  cpomi  na6jno- 
fleiiHH  nocjie  HMMyiiH3au,Hii  (puc.  21).  IIaH6ojiee  BBipa>KenTiaH  pa3- 
HMn,a  Me?K,u;y  ohbitom  h  koiitpojigm  OTAieaajiacB  iia  14-e  cyTKH  nocjie 
h m m y ii h 3 a ii, h 1 1 ,  Korfla  ypoBem.  reMarrjnoTHiiiiHOB  y  aaanTiipoBaHiiBix 
KpBic  6biji  6ojiee  lieM  b  3  pa3a  BBime,  neM  y  HHTaitTHBix  jkhbothbix. 

B  npou;ecce  a^aiiTapim  y  KpBic  B03pacTajia  JinaoniiMHan  bktiib- 
IlOCTB  CBIBOpOTKH  (xa6jl.  11).  TaK,  ypOBeilB  JIHSOpiIMa  y  KOIITpOJIB- 
H bix  jkhbothbix  6biji  30,1  ±0,53,  Ha  30-e  cyTKii  nocjie  Haqajia  a/ian- 
TaniiH  on  cocTaBjiHJi  30, 5±  1,05,  a  Ha  45-e  cyTKii  —  39,8±0,6 
(p<0,001).  KoMIIJICMeHTapiiail  aKTHBHOCTB  CHBOpOTKH  KpOBH  y  KpBIC, 
a/i,anTHpoBanHBix  k  bbicothoh  nmoKCHH,  cymecTBeHiio  lie  H3MeHHJiacB. 

AflailTaHIIH  K  BBICOTHOH  THIIOKCHH  npHBOffHJia  K  CymGCTBeHHOMy 
ocjiaOjioiiHio  BBipajKeimocTH  afl'BiOBaHTiioro  liojinapipiiTa,  on,eniiBae- 
Moro  c  noMomBio  HHfleKca  OTena  h  noKa3aTejia  pacnpocTpaiieiniocTH 
BocnajiHTejiBnBix  H3MeHeHiiH  (cm.  Ta6ji.  11).  TaK,  nepexoa  Bocnajin- 
TejiBHBix  H3MeneHHH  iia  cycTaBBi  Bcex  Jian  c  BOBJieqeHHeM  xBOCTa 
HaOjIIOflajIH  JIHIHB  y  1  H3  7  llOAOnBITIIBIX  KpBic  H  B  TO  JKe  BpeMH 
y  5  ii 3  7  kohtpojibhbix  jkhbothbix  (p<0,001).  OflHOBpeMeiiHo  a«an- 
TapHfl  noBjiimjia  Ha  H3MeneHHH  HecnenHcJniqecKon  peaiiCTeHTiiocTH 
II  HMMyHHoro  oTBGTa,  oObihiio  na6jiK)AaeMBiG  npu  aa'BiOBaiiTHOM  ap- 
TpiiTG.  H3  Ta6ji.  11  h  puc.  21  cjie^yeT,  hto  y  Hea^anTiipoBaHiiBix 
JKHBOTHBix  c  a^T>iOBaHTHBiM  apTpiiTOM  coHepjKaHiie  KOMnjieMeHTa  H 
JIH30U;HMa  B  CBIBOpOTKe  KpOBH  OKa3BIBaeTCH  yBCJIIiqeHHBIM  COOTBeT- 
CTBeimo  na  50  h  30%  no  cpaBHeimio  c  hcxo^hbim  ypoBiien.  ITm- 
MynuBiii  otbgt  npu  3tom,  naiipoTiiB,  pe3K0  yMGHBHieH  na  Bcex  epo- 
Kax  nocjie  BBeflemm  aiiTHrena.  A^aiiTapiiH  b  3iiaqiiTejiBiioii  cTeneHii 
yMeHBmiiJia  otii  otkjiohghhh,  CBoncTBeHHBie  ajyBKjBanTiioMy  apTpn- 
Ty;  ypoBeHB  KOMnjieMeiiTa  b  npopecce  pa3BHTiiH  apTpirra  y  aflan- 
THpoBamiBix  JKHBOTHBix  6biji  na  30%  MeHBHie,  new  y  nea^anTiipo- 
BamiBix,  a  HMMyiiHBiH  OTBeT  6bi.ii  6;iH30K  k  TaKOBOMy  y  a/ianTiipoBaH 
II BIX  JKHBOTHBIX,  He  HMeBHIHX  apTpiITa.  CoOTBeTCTBGHIIO  Iia  14-e  CyTKII 
nocjie  HMMyHH3apHH  Tirrp  reMarrjiioTimnHOB  y  jkhbothbix  c  afl'Bio 
BaiiTHOH  6ojie3iiBio,  He  aAanTiipoBaiiHBix  k  thhokchh,  6biji  b  8  pa3 
iiHJKe,  neM  y  aaanTHpoBaiiiiBix  k  neii  kpbic  c  apTpiiTOM. 

TaKHM  oopasoM,  aflam-apHH  k  bbicothoh  thitokciih  ReneT,  bo- 
nepBBIX,  I{  nOBBIIHGHHIO  JIH30HHMHOH  aKTIIBIIOCTH  CBIBOpOTKH  KpOBH. 
bo-btopbix,  k  yciuieiiHio  HMMyinioro  OTBGTa  k  apHTpopiiTaM  6apana 
h,  B-TpeTBHx,  ona  npe^oTBpaujaeT  ymieTeTiiie  HMMyimoro  oTBeTa. 
CBOHCTBeHHoe  aa'tiOBaiiTHOMy  apTpHTy,  h  yMeHBuiaeT  BocnajiiiTGJiB- 
HBIG  H3MGIieHHH  B  CyCTaBaX.  I JI3BHBIH  pe3yjIBTaT  3KCnepiIMeHTa  CO- 
ctoht  b  tom,  hto  adanrai^un  k  nepuoduuecKOMy  deucreuw  zunoKcuu 
aKTueupyer  aiiTUTejiozeHe3  y  HopMajibHbix  xcueoTHbix,  a  ranoice  nped- 
orepau^aer  ysHerenue  aHTUTejiozeuesa,  na6AwdaeMoe  oObmno  npu 
ao'hweaHTHOM  aprpure,  u  yMeubiuaer  ebipaoKennocTb  cumozo  aprpuTa. 
llpu  oo-bHCHeuuu  9T0Z0  <fiaKTa  cjiedyer  u.ueTb  e  eudy,  hto  e  anru- 
reAozene3e  peuiamutyw  poAb  uzpawr  B-AUMtfioi^UTbi,  a  e  a.iAepzune- 
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Ta6jiima  11.  B.iiianne  ananTapHii  k  bbicothoh  runoKciiii  Ha  pa3BHTiie 
aAT.iOBaHTHOH  6ojie3HH  y  Kpbic 


KOHTpOJIL  9  -  -  - 

A/iBioBaHTHLiH  7  136,1±14,7  147,1±20,0  162,0*22,0 

aprpiiT 

A^anTapiiH  k  BbicoT-  9  —  —  — 

noii  rnnoKCHH 

AaanTapHH  k  BbicoT-  7  101,3±8,2  110,8±13,6  103,5±8,1 

HOli  THHOKCHH  + 

+  a/TBioBaHTHBiii 


apxpHT 


Tpynna  amBOTHbix 

o 

F,  O 
«  a 

B  S 

V  s 

30-e 

KoHTpoJlb 

9 

31,4*1,0 

Aa^iOBaHTHbiii 

apTpiiT 

7 

28,8*1.0 

AaanTan;nn  k  bbicot- 
hou  rimoKcmr 

9 

30,5*1,0 

AaanTau,HH  k  bbicot- 
hoh  runoKciiii  + 

+  aa'biOBaHTHbiii 
apipnT 

7 

31,2*1,0 

JIH30UHM 

cyTKH 


38-e 

45-e 

52-e 

30,1*0,53 

30,6*0,7 

31,2*1,3 

38,1*0,5  * 

38,3*0,5  * 

39,6+1,05* 

33,7*0,15  * 

39,8*0,6  * 

39,2*0,45  * 

38,5*0,3  * 

38,7*0,3  * 

37,4*1,05* 

Ko.MnjieMeHT 

x - - 

I  cyTKH 

Tpynna  jkhbothbix  o 

p.  g 

s  5  30-e  38-e  45-e  52-e 

CP  s: 

IioHTpojib  9  121,6±6,8  110,0±2,8  120,0±6,2  114,0±2,8 

Aa-bioBonTHbiH  7  121,6±6,8  186,6*6,8*  179,0*14,5  *  204,6*5,9* 

aprpiiT 

Aaaii'raniiH  k  bbicot-  9  138,2*8,9  125,3*6,9  130,7*2,8  124,5*9,9 

uoii  nmoKciiii  + 

AaanTanim  k  BbicoT-  7  118,1*5,6  139,0*2,6*  134,6*6,9*  159,2*8,5* 

Hoii  runoKciiii 
+  aaBroBaHTHBifi 
apipiiT 

*  Pa3jiHHHa  BiiyTpn  Ka>Kaoii  rpynnu  nocTOBepHbi  no  cpaBHeimio  c  HCxoflHbiMii  Be.TiH 
'IHHaMH. 


rJIABA  III 


ckom  eocnajienuu  npu  ad-bweaurHOM  aprpure  cyiyecreeHHbiM  oopa- 
som  ynacTeywr  T-jiuMtfioipuTbi.  HooroMy  momho  npednojioMUTb,  hto 
adanraitUH  k  nepuoduuecKOMy  deucreiuo  eunoncuu,  yeejiuuueasi  06- 
pa3oeaHue  anrureji  B-njiernaMU,  yMeubuiaer  aKrueai^uw  T-jium$o- 
i^uroe. 

B  acjiom  Aainibic,  nojiynGinibiG  npn  SKcnGpiiMBirrajibiioH  npo(|)ii- 
JiaKTHKe,  coa^aioT  npoAnocbuiKy  a-kh  KJiHHHKO-$H3noJiorHHecKOH  pa3- 
pafioTKH  Bonpoca  o 6  ncnojiBaoBainm  a^anTapmi  k  nepnojpniccKOMy 
Bos^eHCTBino  rnnoKCHH  c  pejiLio  npeflynpo/Kp;eniiH  6ojig3iigh  hgjiobc- 
na.  llpH  npoBe^eiiim  Tanoro  poAa  iiccjieflOBaHHH  cjiGAyex  iiMGTb  b 
Bn;j;y  Ba>Kiioe  aiiaHcimc  flosti  I'linoivCiiHCCKoro  B03AeircTBiiH,  Tan  KaK 
peBB  H^ex  o  chjibiio  ;j;ciicTByioincM  (fuiKxope,  npn  ncpoA03HpoBK6  ko- 
Toporo  B03M0JKHBI  OTpHIjaTGJIBHblG  nOCJieACTBIIH. 

()p;nn  ii3  npimpHnoB  a°3hP0bkh  rnnoKCHH,  KOTopBiii  Bnojme  ocy- 
ipecxBHM  npn  HcnojiB30BaiiHH  CapoKaMep,  coctoht  b  TaKOM  nocTonen- 
IIOM  yBGJIHHGHHH  «BBICOTBI»  H  flJIHTGJIbllOCTH  «UOflX.eMOB»,  HTOSbl 
CBGCTH  3,0  MHIIUMyMa  HBJIGHHH,  xapaKTcpiisyiomnc  IianaJIBHyiO,  aBa- 
pimiiyio  cxaAHro  a^aiiTapim,  pacTHHj’TB  bo  bpgmghh  ncpoxoAnyio 
CTaflHio  pi  irojiyBHTB  BBiroflHBiH  fljiH  opranH3Ma  komiijigkc  ap;anTa- 
piIOHHLIX  H3MGHGHHH,  xapaKTGpIIBIX  flJIH  TpGTBGH  CTa^HH  yCTOHHIIBOH 
aflariTamm.  IIpaKTHHGCKH  npn  3tom  pghb  ii/jct  o  nocTcnGuiiOM  hoax-c- 
MG  B^  T6H6IIH6  HGAeJIH  C  «BBICOTBI»  ypOBIIH  MOpH  AO  «BLICOTbT» 

2—2,5  tbic.  m  c  nocjiGAyiomiiMH  G/Kgahgbhlimii  noA'LGMaMn  na  3Ty 
«BLicory»  b  tghghiig  1  — 1,5  mgchijgb.  TaKoro  poAa  aflariTapiiH  k  no- 
PIIOAHBGCKIIM  B03AeilCTBIIflM  ninOKCHH  npCACTaBJIHCT  co5oii  Tpoilll- 
pOBKy  HG  TOJIBKO  K  rMIOKCHH,  IIO  H  K  IIOAX.GMy  H  CnyCKy,  OHa  HG 
npiiBOAHT  K  OTBbiKaHnio  —  Aea^anraunn  —  oprammia  ot  oGbihhbix 
yCJIOBHH  JKM3III1  Iia  ypOBHG  MOpii;  OTHOCIITGJIBHO  HG6ojILHiaH  AJIH- 
TGJIBHOCTL  CGaiTCa  B03ACHCTBHH  (4  —  5  Hac)  TIOSBOJIHGT  Iia  OnpGAGJIGH- 
HOM  3Tano  aflanTapiioimoro  Kypca  conoTaTb  aflanTapnio  k  rnnoKcim 
c  aflanTapnGH  k  ApyniM  (JiaKTopaM.  HaKonon;,  nocjiG  Toro  Kan  a^an- 
TapiIH  C(J)OpMHpOBaJiaCB,  HGOOXOAHMOCTB  G/KCAHCBHBIX  B03AeHCTBHH 
OTna^aGT,  AOCTiirHyxBiH  p63yjibiaT  mo?kho  coxpanHTB  c  noMOipbio 
AByx-TpGx  B03A6HCTBHii  b  hgacjiio.  9tu  nojiooKurejibnbie  MOMeuru 
adanraijuu  k  nepuoduuecKUM  G03deiicTeusiM  eunoncuu  daior  ocnoea- 
husl  djisi,  KMiHUK0-(fiii3U0ji03uliecK030  U3yuejiusi  dtozo  nodxodci  K  uc- 
noAb3oeanuio  (peHorunmecKou  adanrai^uu  op3cmu3Ma  c  i^ejibio  npo- 
(fmjMKTUKU.  Bmgctg  c  tcm  ohcbhaito,  hto  irpoCjiGMa  iipGA3rnpG?KAe- 
6ojig3hh  ir,  B  nacTHOCTH,  5ojiG3iroii  KpOBoo6paipGiinH  nyieM 
rranpaB.TiGHiioro,  Haynno  oGociioBaimoro  tfjopMiipoBainiH  (^GiiOTuna  hg 
mojkgt  6bitb  pcmcna  nocpGACTBOM  a^anTapiiH  k  KaKOMy-TO  o^HOMy 
$a.KTopy.  3xa  sa^ana  npcAycMaxpiiBaGT  b  kohghitom  chgtg  a^anTa- 
Hitto  ix  xoponio  A03iipOBanHOMy  h  HiiAnBiiAyajibiio  noAOopaiiHOMy  kom- 
HJIGKCy  (JiaixTOpOB.  IlayHIIOG  o6oCIIOBaHIIG  II  npaKTHHGCKOG  BHGflpe- 
hhg  TaKoii  KOM6nHiipOBaiiiiOH  ananTapnii  cocTaBjiHGT  o^ny  H3  Ba>K- 
iibix  aanan  cobpgmghhoii  mgaiiphhbi. 


KoMneHcaTopHtm  npoii;ecc 

Kan  o^Ha  H3  aftanTaipoHHLix  peaKiinir 

noBpejK^eHHoro  opranii3Ma 


KoMIIGHCa  TOpiILIG  npHCnOCOfijICIIIIH  —  BaJKHBIG  aAanxapHOHITBIG 
pGaKpim  oprami3Ma  iia  riOBpGJKAonHc,  BLipawaion^iiGCH  b  tom,  hto 
opraiiBi  h  chctgmbi,  iiGnocpcACTBGimo  iio  iiocrpaAaBiTiHG  ot  AeHCTBHH 
noBpc/KAaiomoro  arGHTa,  6cpyT  na  cg5h  cJiynKpino  pa3pymGiniBix 
CTpyKxyp  nyTGM  3aMGCTHTGHBHoii  nincpiIiyuKUHH  hjih  KaHecTBeimo 
ii3MGHGHHoii  $yHKii,HH.  B  pG3yjibxaTG  pa3BHTiin'-  KOMncncaxopiioro 
IipopGCCa  B  Toil  IIJIII  HHOH  MGpG  JIHKBHAHpyiOTGH  HapyiHGHIIH  (J)yiTK- 
piIH,  BBI3BaHIIbIG  HOBpGJKAeilHGM,  II  KOMnGHCaiI,HH  CTaHOBIITCH,  T3KHM 
o6pa30M,  OAHHM  113  rJiaBIIblX  (|)aKTOpOB  KJIIIHHHGCKOrO  BbI3AOpOBJIG- 
iihji.  rioMHMO  KOMiiGiicaxopiioro  npopocca  najKiiyio  pojib  b  Bbi3AopoB- 
jiGHiiH  nrpaiOT  ApyniG  aAanTaAiioHHbiG  poaKAHH  noBpojKAeiiiioro  op- 
raHH3Ma,  o6GCnGHIIBaiOHi;HG  yHHHTOHIGHHG  HJIH  OrpairaHGHHG  HOBpG- 
iKAaiomero  (|)aKTopa  (Bbipa6oTKa  anTHTGJi,  (|)aroii,HT03,  BOcnajiGiniG) , 
BpGMGHIiyiO  HMM06lIJIH3aii;HI0  OpraHOB  II  CHCTGM  (oxpaHHTGJIbHOG 
TOpMOMGHHG) ,  npHMOG  BOCCTaHOBJIGHIIG  pa3pyiH6IIHOrO  Opraiia  IIJIII 
TKaHH  (pGrGHGpapiIH) .  TaKHM  o6pa30M,  KOMnGHCaTOpiIblll  npopGCC 
hg  cjiGAyeT  oTOHiABCTBJiHTb  co  bcgm  KOMnjiGKCOM  aAanTaii;iiOHiibix 
pGaKpiiH  noBpGMAeHnoro  opraHH3Ma;  ponb  iiact  06  oahoh  H3  gto 
aAanTapHOHHbix  poaKpnH.  KoMnoncaTopEbui  nponocc  mohjgt  pcajni- 
30BaTbCH  Ha  BHyTpHKJTGTOHIIOM,  BHyTpnoprailHOM,  BHyTpHCHCTGMHOM, 
MGJKCHCT6MH0M  ypOBHHX.  TaK,  npH  pa3pyinGHHII  OAHOTO  II 3  TGIIOMOB 
nOJIimJIOIIAHOII  KJIGTKII  BHyTpiIKJIGTOHHaH  KOMnCHCaAITH  pGaJIH3yGTCH 
3a  CHGT  yBGJIHHGHIIH  CHHTG3a  PTTK  Iia  ypGJTGBTIIIIX  TOHOMax.  Hpil 
pa3pyUIGIIHH  HaCTII  HG(|)pOHOB  1T0HKJI  B  yCJTOBIIflX  IIG$p0CIxJIGp03a 
Biiy-rpiiopraiiHaH  KOMnoiicapiiH  nponcx;oAHT  3a  chgt  tofo,  hto  ypo- 
.tgbiitiig  HGiipoiibi  yBCJiHHHBaTOT  cboio  (fiyiiKipiio  ii  nmGpTpocJiiipyiOT- 
c:fl.  npn  yAajiGiiHii  JKGJiyAKa  iuiii  ajihtojibhom  iiapyincniiii  oro  $yHK- 

HHH  BliyTpHCHCTGMHaH  KOMneilCapiIH  B  toh  IIJIII  HHOH  Mope 
()6GCliGHHBaGTCH  yBGJIHHGIIHGM  CGKpGTOpiIOH  (|)yHKlJ,HH  TIHJKCJIGIKaUJHX 
OTAeJIOB  milUGBapiITGJIbnoil  CHCTGMbl.  MG?KCHCTGMHaiI  K 0 MnGH C aii;HH 
na5jnoAaGTCH  bo  miiothx  kjihhiihgckhx  CHTyapunx,  ii  b  HacTiiocxH 
npn  anGMHHX,  KorAa  noBpGJKAeHHG  chctgmbi  kpobgtbopghhh,  ciitihig- 
IIUG  KOJIHHGCTBa  SpHTpopiITOB  II  CnOCo6lIOCTH  KpOBII  TpaHCnopTIipO- 


1  3toii  npo6.xeMe  noCBameHM  cneiinajibHbie  Monorpaijiiiii  aaiopa  [Meepcon, 
1967,  1968];  b  cannon  maBe  npiiBeAeno  pe3iOMe  aTiix  HccjieflOBaiinii. 
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BaTT.  KHCJIOpOfl  ^JIHTejIBHOe  BpeMH  KOMneHCIipyiOTCH  yBeJIITBGHHeM 
MHHyTnoro  oS'teMa,  t.  e.  KOMneHcaTopHon  rnnep^yHKpiien  cepppa 
II  CHCTeMBI  KpOBOoSpaipeHIIH  B  peJIOM. 

KoMneiicaTopiTLie  npiicnocoCjienHH  peajiH3yiOTCH  na  ocuoBe  Tex 
H?e  o6ipnx  3aKOHOMepHOCTen,  pto  n  poyrne,  paccMOTpemibie  bbtutg 
apanTapnoimbie  peaippnn  opranii3Ma.  B  cootbctctbiiii  c  sthm  mt.t 
nocjrepoBaTejTBHo  paccMOTpiiM  noiinTna  cpopnoii  n  pojiroBpeMennon 
KOMnencapnn  n  npepcTaBJiemie  o  cncTeMnoM  CTpyitTypnoM  cjiepe  KaK 
ocHOBe  KOMnencapnn. 

Pa3BHTne  KOMneneaTopHoro  npopecca,  Tan  we  Kan  h  jnof>oiT  ppy- 
roii  apanTapHOHHott  peaKpim,  noppaapejmeTcn  na  pea  3Tana, 
a  HMeiiHo:  cpopnon  n  pojiroBpeMeiinon  KOMnencaimn.  Tap,  nanpnMep, 
npw  nonpewpeinin  npaBoii  pyKii  pejiOBen  neMepjieHiio  napiinaeT  hc- 
nojn,30BaTB  jicByio  pyny  pan  Bbinojinemin  (JjyHKpnn  BHKJiropennoii 
KOHePHOCTH.  9Ta  cpo'iHan  KOMnencapna  onenb  nawna  b  9KCTpeMajiT>- 
Tibix  CHTyapHHX,  0flHaK0  BBJiHeTCH  3aBepoMo  irecoBepmeiriToir. 
B  paJiBHeihneM  b  pe3yjn>TaTC  ofiypennH  n  (JopMHpoBaHHH  b  rojioB- 
IIOM  M03TG  CHCTeMBI  IIOBblX,  CTpyKTypiIO  3aKpenjiemibIX  BpeMenTTBIX 
CBH3efi  pa3BiiBaiOTCH  naBBiKii,  oSecnepiiBaioipne  pojiroBpeMeimyio 
KOMnencapmo:  OTnocnTejibiio  coBepinemioe  BBinojiHeHire  jreBoii 
pyKofi  onepapim,  o6bipno  BbinoJinneMbix  npaBoii. 

TTocjig  ypaaeniiH  hjih  BbiKjnopeiinn  naToaornnecKHM  npopecc.OM 
opHon  noPKii  peajmsyeTCH  cpopnan  KOMneHcaiuin  b  Biipe  KOMnenca- 
TopnoH  rnnep^yiiKpiiH  epirHCTBeHiion  noPKn.  9Ta  KOMneHcapnn,  op- 
HaKO,  HBjTHeTCH  HecoBepmeHHon,  TaK  KaK,  HecMOTpn  na  opnoapeMen- 
Hoe  BKJiioneHne  b  npopecc  (byHKpiioHiipoBannH  Bcex  ne<f)poHOB  ti 
Mofiiuinaapnio  (JyHKpuoHajibHoro  pesepna  epnHCTBemion  nopKoii, 
3KCKpeTOpnaH  ee  (fiynKpnn  b  Tepemie  TTGpBbix  hgckojibkhx  pnen  Menb- 
rne  (J)yHKpnn  PByx  nopeK.  B  pajibHeiimeM  Macca  ocTaBmencn  nopnn 
ii  o6pa3yiorpiix  ee  ne^poHOB  yBeanpiiBaeTCH  —  paaBnaaeTCH  KOMnen- 
caTopnan  rimepTpo(J)HH  opraHa,  b  pe3yjibTaTe  <$ynKpnH  omiofr  ttobkh 
iiapnnaeT  cooTBeTCTBOBaTb  (fiyHKpnti  jiByx  noaeK,  opran  biiobt,  boc- 
CTaHaBjiHBaeT  cboii  (JyHKpiroHajibHbiii  pesepB  —  ycTaHaBJinBaeTcn 
pocTaToano  coBepineiiHan  pojiroBpeMeHHan  KOMneHcapnn,  KOTopaa 
npn  oTcyTCTBHH  TTonojiHHTejibiibix  noBpejKTTeiiiiii  MoweT  coxpaHHTbca 
B  Teaenue  Been  whshh  [Bo6poBa,  1962;  Kolberg,  1959].  Tan  we 
npOTenaeT  KOMnencaunn  npn  BbibMTionenirii  naTOjioriipecKHM  npopec- 
com  hjih  ypajrenira  irioboro  napnoro  opraHa. 

AnajroriiPHO  nocjie  xnpyprnpecKoro  ypairemiH  BepxHeii  nojTOBir- 
nbi  TonKoro  KMmenHHKa  pea.nii3yeTcn  cpopnan  KOMneiicaniin  b  $or>- 
mc  yBejinneHnn  ceKpepHH  wejiypna  ii  noji;?KejiyiionHOH  wejiesbi,  bto 
BbipaJKaeTcn  yBCjrnnenneM  aKTiiBHocTH  Tpimcnna,  Jiimaabi,  aMnjia3bi. 
Bcjreji;  3a  btoh  KOMnencaTopnoii  rimep<J)ynKTjHen  wejreancToro  anna- 
paTa  wcjiypKa  n  PKCKpeTopnoro  OTpena  nopweayAonHon  weiresbi  paa- 
BiiBaeTcn  itx  KOMiiencaTopnan  rnnepTpo(|)nn,  cocTaBnaioman  ochobv 
ycToiiniiBon  AOJTroBpeMeiiHon  KOMnencapiin  [  On.nnnnoBiin,  1963], 

BbipawemrocTb  CTajiiin  cponHon  KOMneHcapnn  n  nirnaMnKa  ee 
nepexofla  b  KOMneHcapmo  AOJrroBpeMeHiiyK)  b  bbicokoh  CTenemi  3a- 
bhcht  ot  Toro,  HacKoubKO  SbicTpo  pa3BHBaeTca  noBpe?KAenne  opra- 


116 


(iii3Ma.  Tan,  npn  ocTpoM  B03HiiKH0BeHnn  nopona  cepppa  BCJiepcTBne 
OTpbiBa  pByxcTBopnaToro  K.iranaHa,  TpaBMbi,  HH(])apKTa  cocobkoboh 
Mbimpbi  hjih  b  pe3yjibTaTe  BKcnepiiMenTajibnoro  cywenim  aopTbi  b 
OTBeT  na  yBejinnemiyio  narpy3Ky  b  cponnoM  nopnflKe  B03HimaeT  kom- 
neHcaTopnaH  riinep^)yHKpHH  cepppa.  9to  HB.nenne  peajiH3yeTcn  aa 
cneT  Mexami3Ma  CTapjinnra,  Mexami3Ma  iinrepBaji  —  ciuia  n  itojio- 
WHTeJibnoro  iinoTpoiiiioro  pencTBiin  KaTexojiaMiinoB.  B  Hanajie  ono 
ne  conpoBOwpaeTcn  rnnepTpo(|)HeH  Mnonappa,  no  ocJiojKneiio  kom- 
njieKCOM  cpBiiroB,  xapaKTepiibix  pjin  ceppennon  nepocTaTonnocTii. 
B  paJibneimieM,  no  Mepe  Cbicrporo  pa3BiiTiin  rnnepTpotJnin  cepppa 
ii  yBejinneiiiiH  ero  MoipnocTii,  PBJieHHH  ceppennoii  nepocraTOPHOCTii 
OKa3MBaiOTCH  ycTpaneinibiMH,  cponnan  KOMiiencapna  CMeimeTCH  yc- 
tohmiiboh,  pojiroBpeMeniion.  Opiiano  b  bojibinniiCTBe  cuynaeB  noiipew- 
penne  KJianannoro  annapaTa  cepppa  y  6ojn>iibix  peBMaTH3MOM  paa- 
BiiBaeTcn  nocTenenno;  cooTBGTCTBenno  nocTenemio  B03pacTaeT  n 
Harpy3Ka  Ha  cepppe  —  rnnep(|)yiiKpiin  cepppa  Bbipawena  b  Menbinen 
CTenenn,  Mepjrenno  pa3BHBaeTcn  n  BbiaBaHnan  eio  rnnepTpo(f)HH. 
B  3toh  ciiTyapiiH  nepexop  cponHon  KOMnencapnn  b  pojiroBpeMennyio 
pacTmiyT  bo  BpeMenii  n  KJiunnnecKn  ero  onpepejienne  3aTpypneno. 
9to,  opnaKo,  He  MenneT  copepwannn  npopecca,  ii,  raKHM  odpaBOM, 
(])opMnpoBaHiie  cponnon,  no  iiepocTaTonno  coBepnieHiion  KOMnenca- 
paH  n  ee  nocjiepyioipiiH  nepexop  b  ycToiinnByio  pojiroBpeMennyio 
KOMneHcapnio  cocTaBJiniOT  obipyio  saKonoMepnocrb  pa3BHTHH  kom- 
neHcaTopnoro  npopecca. 

noHHManne  npiipopw  KOMnencaropHoro  npopecca  npepycMaTpn- 
BaeT,  BO-nepBbix,  paciipbiTiie  Mexanii3Ma  $opMiipoBaiiiiH  cponHon 
KOMneHcapnn  h,  bo-btophx,  paciipbiTiie  Mexann3Ma  nepexopa 
cpoHHon  KOMnencapnn  b  pojiroBpeMennyK). 

ITpn  H3yneHiin  cponnon  KOMnencapnn  iiapo  HMeTb  b  Bnpy,  pto 
pa3pyinenne  CTpyKTyp  opraiinsMa,  Bbi3biBacMoe  noBpewpenneM,  n 
pa3BHBaion^eecn  BCJiep  3a  bthm  napymenne  (JyHKpnn  b  KonennoM 
cneTe  ii3MeiiHiOT  nocTOHHCTBO  BiiyTpeHnen  cpepbi  opramiaMa,  ero 
roMeocTa3.  TTapyrnemie  roMeocrasa  pencTByeT  na  pepemopbi,  nepB- 
nwe  penTpbi,  ncnojinnTejibiibie  opraHbi  n  BbiabiBaeT  tbkhm  o6pa30M 
OTBeTiiyK)  peanpnio  opranii3Ma.  B  stoh  peaKpnn,  kbk  ii  b  jiio6oh  ppy- 
roft  apanTapiioniion  peaKpnn,  cnepyer  pa3JinnaTb  aKTHBapnio  cncTeM, 
cnepn(J)HPecKii  OTBercTBeiinbix  3a  KOMiiencapnio  Bbi3Bannoro  noBpew- 
peiineM  (^yiiKpuoHajibnoro  ped[)eKTa,  n  aKTHBapnio  appenepranecKon 
ii  rnno(|)ii3apHO-appenajioBOH  cncTeM,  necriepn(|)HpecKH  BKjnonaio- 
ipnxcH  npn  jiiooom  noupewpeHnii  opraniiSMa. 

Tan,  nanpiiMcp,  npn  BbiK-Tnoneiinn  qiyHKpnn  opHoro  Jieritoro  Kpy- 
no3HbiM  BocnajiemieM  nepocTaroK  Kncjiopopa  h  nabbiTOK  yrjieKncjio- 
tw  b  KpOBH  pasppawaiOT  xeMopepeiiTopw  aopTajibno-KapoTiipnon  3oiibi 
n  nenocpepcTBenno  pbixaTejrbHbie  n  cocypopimraTejibiibiii  peiiTpbi 
npopojiroBaToro  M03ra.  Te  we,  a  bosmowiio,  h  HHbie  pa3ppawnTejin, 
nopowpennbie  BerpecTBaMn,  o6pa3yioipiiMncn  npn  BOCnajiHTePbiiOM 
npopecce,  Bbi3biBaiOT  B036ywpeime  onpcpeJiennbix  rnnoTajiaMnnecKnx 
peHTpoB.  B  OTBeT  B03HiiKaeT  KOMnencaTopnan  rnnep$yiiKpiiH  anna¬ 
paTa  Buenmero  pbixaHnn  n  KpoBooDparpeniiH,  coneTaionj;aHca  c  bbi- 
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panienHon  aKTHBapnen  appeneprHaecKOH  n  rnno(|)H3apHO-appeHajio- 
boh  CHCTeM,  t.  e.  c  cimppoMOM  CTpecca. 

J\jm  noHHManHH  npopecca  (JtopMiipoBaniiH  (jpyHKpnonajiBiioH  ch- 
ctgmh,  cnepn^HaecKii  KOMnenciipyioipen  paimoe  noBpejKpemie,  cyipe- 
CTBennoe  3Haneiine  HMeiOT  HccjiepoBaHHn  II.  K.  Anoxiraa  o  pernaio- 
]ii;eH  pojin  a<Jx|)epeiiTHOH  CHrHajiH3apHH  b  $opMiipoBaHmi  Tanoro 
pofla  CHCTeM.  B  pe3yjn.TaTe  ii3yaeHHji  KOMneHcapnn  npn  iiapyraeHiin 
PBHraTejiBHBix  (^ynKpnii  h  (^yiiKpun  BHyxperiiiHx  opranOB  IT.  K.  Aho- 
xhii  [1975]  c^opMyjmpoBaji  necKOJiBKO  oSipHX  npnnpimoB,  xapaKTe- 
pH3yiom;Hx  npopecc  ($opMHpoBaHHH  chctgmbi,  KOMneHcnpyiomeii 
C^yHKPHOHaJIBHBlii  pe$eKT,  BLI3BaHHBIH  noBpe>KpeniieM. 

1.  IIpilHpHn  ciiniajiM3apnH  pe<|>eKTa,  no  KOTopoMy  BosniiKaeT 
nepBLiii  tojihok  k  pasBepTMBamno  KOMireHcaTopHtix  npncnocoGjienHn. 
2.  IIpHiipHn  nporpeccHBiioH  MooHjiimpini  sanacHtix  KOMnencaTopiiBix 
MexaiIH3MOB,  KOTOptlH  nOSBOJIHGT  IiaM  nOHHTIj,  Ha  K3K0H  OCnOBG 
CTpOHTCH  COOTHOHieHHe  (JaKTOpOB,  OTKJIOHHIOipHX  (JjyHKpHK)  OT  HOp- 
MajitHoro  ypoBim,  h  (JmKTopoB,  onpepejiHioipnx  noaiepoBaTejiBHocTB 
BKjnoneHHH  MexannsMOB  KOMnencapHH.  3.  TTpHHnnn  oSparaoro  a$$c- 
peHTHpOBaHHH  OTfleJIBHBIX  ppoCillBIX  OTaiTOB  BOCC'raHOBJieHHH  Hapy- 
meiiHBix  (JlyHKpiiH.  4.  IIpiiHUHn  caHKpHOHHpyiomHx  acj^iepeHTapiiii, 
no  KOTopoMy  b  HepBHBix  peHTpax  h  oco6emio  b  nope  rojioBHoro  mos- 
ra  3aKpenjmeTcn  Ta  nocjiepnna  KOMCnnapiiH  BOsGyjKpemm,  koto  pan 
onpepejinaa  na  nepH^epnn  ycnex  BoccTanoBJieiiHH  cjpynKpHii.  5.  npiin- 
HHri  OTHOCHTejIBHOH  IieyCTOHHIIBOCTH  CKOMneHCHpOBaHHOH  (^yHKIJHH, 
KOTopBiii  nosBOJineT  opeHHTB  npoanocTB  KajKpon  KoneaHOH  KOMnen- 


capiin. 

3th  HPHHPHHBI  MOryT  5BITB  npHMeHHMBI  K  CaMBIM  pa3JIHHHBIM 
KOMTiencaTopHBiM  npopeccaM.  Tan,  HanpHMep,  noBpe>Kpenne  HHJKHen 
KonennocTH  BBi3BiBaeT  HapymeHHe  paBHOBecnn  h  aKTa  xoplSbi.  3to 
BJieneT  3a  coGon  H3MeHeinie  HH$opMapHH  ot  pepenxopoB  BecraGy- 
JinpHoro  annapaTa,  nponpuopepenTopoB  MBirnp,  pepemopoB  kojkii, 
a  Tanate  spnTejiBHBix  pepenxopoB.  B  pe3yjiBTaTe  nepepaGoTKH  3toh 
HH$OpMapHH  aHaJIH3aTOpaMH  peHTpaJIBHOH  HepBHOH  CHCT6MBI  $yHK- 
piin  onpepejieHHBix  motophbix  penTpoB  h  MBimeanbix  rpynn  MenneT- 
CH  T3KHM  o6pa30M,  HToGbl  BOCCTailOBIITB  B  TOH  H.TIH  HIIOH  Mepe  paB- 
iroBecne  h  b  H3MeHenHOM  Biipe  coxpaHHTB  ocyipecTBJieime  aKTa 
xopnGni  (ciiniajiH3apHH  o  pecfteKTe).  I7o  Mepe  yBejinaemiH  CTeneHii 
uoBpejKpenHH  ciirnajiiiaapiiH  o  pec^eKTe  mojkgt  HapacTaTB,  ii  Torpa  b 
cocxaB  KOMnencnpyioipen  ^yiiKpuoiiajiBHon  chct6mh  Gypyx  bobjig- 
K3TBCH  IIOBBie  IIOpBHBIO  pCTITp&I  II  COOTBeTCTByiOipne  HM  MBIlHeHIIBie 
jpynnBi  (nporpeccHBHan  Mo6njiH3apHH  3anaciiBix  KOMnencaTopiiBix 
MexannsMOB) .  B  pajiBiieniueM  no  Mepe  3(J»$eKTHBHoro  ocyipecTBjieHHH 
KOMnencapHH  hjih  yci-paneinm  caMoro  noBpempeHHH  cocTaB  a$$e- 
pcHTHoro  HMnyjiBCiioro  noTOKa,  nocTynaioipero  b  BBicmne  OTpejiBi 
HepBHOH  CHCTOMBij  Gypex  MeiiHTBcn,  cooTBeTCTBenHo  GypyT  BBIKJIIO- 
naTBcn  onpepejiemiBie  OTpejm  ^yHKpnoHajiBnoii  chctcmbi,  panee 
ynacTBOBaBHiHe  b  ocyipecTBjienHH  KOMnencaTopHoii  peHTGJiBHocTH  (06- 
paTHoe  a$$epeHTnpoBaHHe  3TanoB  BoccTaHOBJieiiHH  HapymeHHBix 
(pyHKpHH) ,  n  t.  p.  B  KOHenHOM  caeTe  coxpaHeHne  nocjie  BBi3popoB- 
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Jieinifl  pocTaTOaHO  CTaCimBHoro  aHaTOMiiaeCKorP  pe(|)eKTa  Gypex 
paBaTi.  o  cooe  3HaxB  onpepejieHHon  KOMGiiiiapnen  acJxjbepenTapirii,  no- 
cxynaioipiix  b  BBicmne  OTpejiBi  nepBHoii  cncxeMBi,  Koxopwe  na  btoh 
ochobc  npnBepyT  k  o6pa30BaHHio  cTaGnjiBiioii  KOMCiinapiiH  BpeMeii- 
iibix  CBH3eii,  oGecneaiiBaioipnx  onTHMaJiBHyio  KOMnencapHio  —  mhiih- 
MajiBiiyio  cxeneHB  xpomotw  npn  pannoM  noBpe>KpeiiHH. 

AHaJiorHaiiBiM  o6pa30M  nocjie  KpoBOnoxepn  aneMim  ii  ojinreMim 
npiIBOpHT  K  TKaHeBOH  nillOKCIIH,  II  3 TOT  KOMHJieKC  CPBHTOB  HBJIHeT- 
cn  pa3ppa>KHTejiCM  xeMopepenTopoB  pacTHJKeHHii  aopTajiBHO-Kapo- 
TIipiIOH  30IIBI  H  C3MHX  6yJIB6apiM>IX  pOIITpOB.  B  OTBGT  Iia  9Ty  CHl'Iia- 
JiHsapnio  o  (])yiiKpiionajri»iiOM  pe^eKTe  B03iiHKai0T  yBejiHaeime 
MiiiiyTHoro  oC-BeMa  cepppa,  cyweime  cocypoB  opranoB  Gpiomnon  no- 
jioctii  ii  MBimp.  3tii  Ba>KHBie  peaiipiin  yMenBiuaioT  chhppom  rnrio- 
KCIIH  }KH3HeiIHO  Ba>KHBIX  OpraHOB,  110  He  yCTpailHIOT  po  KOIipa  3T0T 
4)yimpH0iiajii»HBiH  pe(])eKT.  1  loaTOMy  HMnyjiBcapHH  ox  BOJiiOMopepen- 
TOpOB,  JI0KaJIH30BaHIIBIX  B  oCjiaCTII  IipaBOTO  TipepCCppHH,  BKJIIOaaCT 
b  cocthb  KOMiieiicnpyioipcH  (JiyiiKpuoiiajiBiioii  cncxeMBi  cjiepyioipee 
Ba>Kiioe  3Beno,  a  HMemio  yBejiiiaeimoe  BBipeaenne  cynpaonxiiaec- 
KHM  nppoM  H  Iiepepneii  pojieii  rnno^naa  aHTiipnypeTHaecKoro  ropMO  - 
na,  a  KJiyGoakoBOH  30hoh  nopnoaeaniiKOB  —  ajiBpocxepona.  3th  rop- 
mohbi  GjiomipyiOT  BBipejiciiiie  113  opraini3Ma  Na+  h  bopbi;  b  pesyjib- 
xaTe  TaKoii  nporpecciiBiion  Mo6njiH3apHH  3anacnBix  KOMneiicaxopuBix 
MexaHii3M0B  oJinreMHH  Gbictpo  ycTpaiiHeTcn,  TKaneBaa  rimoKCiin  yc- 
TpanHeTcn  aacTiiano.  ^encTBOBaBinan  c  caMoro  naaajia  11  ne  ycTpa- 
iieHiiaH  onncaHHBiMH  peaKpiiHMii,  xKaneBan  rnnoKCHn  CTiiMyjuipycx 
o6pa30Baime  apiiTponooTinioB  b  noanax,  KOToptie,  b  cboio  oaepepi.. 
CTnMyjiiipyiOT  DpiiTpono33.  B  peayjiBTaTe  perenepapnii  Kpacnoii  KpoBii 
aneMHH  h,  Kan  cnepcTBiie,  ninoKCiiH  OKa3BiBaiOTCH  y CTp aHeiiHBiMH . 
JIiiKBiipapiiH  axoro  ^yiiKpuoiiajiBnoro  pec|)eKTa  ripiiBopHT  k  npenpa- 
jpciniio  yBejiiiaeiiHon  TiMnyjTBcapiiH  ox  nepeancjieHiiBix  BBime  pepen- 
TopiiBix  30H  (oGpaTnoe  a^^epeiiTiipoBaHHe  0  BOCCTaHOBJieniiH  cJiyiiK- 
pnii),  KOMnenciipyioipan  (|iyiiKpiroiiajiLiiaH  CHCTeMa,  cnirpaB  cboio 
POJIB,  JIHKBHpiI pyGTCH. 

B  oTjniaiie  ot  BoccTanoBJieHiiH  Maccia  npOBH  nocae  KpoBonoTcpn, 
nocjie  GojiBHinncTBa  noBpeHvpeHnfi  b  opraHH3Me  ae.aoBCKa  n  bbicihhx 
hihbothbix  riojiiioro  BOCCTaHOBJiennH  pa3pyiueiniBix  opraHOB  He  npo- 
hcxopht  11  $yHKpHOHajiLHaH  CHCTeMa,  c<j)opMHpoBaBma;icH  na  3Tane 
cpoaiiOH  KOMneiicapHii,  coxpanHexcH  b  xeaeHiie  nocaepyioipefi  ?KH3- 
hii  opranii3Ma.  Tanoe  nojioHxeiine  naGjnopaeTCH,  b  aacTiiocTii,  b  pac- 
CMOTpemiBix  BBTine  npHMepax  HnaanTejiLiioro  noBpcncpeiiiiH  Koneano- 
ctch,  napHBix  BHyTpeHHiix  opranoB,  KJianaimoro  annapaTa  cepppa 
11  JKejiypoHHO-Knmeanoro  TpaKTa;  npnaoM  bo  ncex  3thx  cnxyapHHX 
HecoBepmeiiHan  cpoaiiaa  KOMnencapun  npeBpaipaoTcn  b  napejKnyio, 
pojiroBpeMeHHyio. 

HBjienne,  oCecneaiiBaioipee  nepexop  ot  cpoanoii  KOMneiicapHii  k 
poxroB^eMenHoii,  Tan  >ne  nan  n  iipn  ppymx  apanTapHOHHBix  peaKipi- 
nx,  coctoht  b  tom,  hto  yBejiHaeime  (JyHKpim  KJiexon  CHCTeM,  otbct- 
CTBenHBix  3a  KOMneHcapmo,  BLi3BiBaeT  b  KaaecxBe  nepBoro  cpBiira 
yBeanaenne  cnopocTn  TpancKpnnpnn  pnGonyKaeirnoBLix  kiicjiot  na 
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CTpyKTy pHLix  reHax  J^IIK  b  kjiGtOhhlix  H^pax.  Boanunmee  b  p63yjtt>- 
■raTe  3toh  aKTHBapiiH  yBejinnemie  KOJiiinccTBa  iiojihcom  ooecneHiiBaeT 
pocT  cmiTe3a  oejiKa  h  o6pa30Baiine  AonojiHHTejibHbix  CTpyKTy p,  hto 
npoHBJiaeTCH  b  $opM6  rnnepTpo(|)Hn  hjih  rnnepnjia3iiri  kjibtok.  Hhm- 
mh  cjioBaMH,  peaJiH3yeTCH  uoApooiio  paccMOTpeHHbiii  BLime  11a  npn- 
Mepax  KOMneHcaTopHOH  rHiiepxpoijiHH  cepAna  n  flpyrnx  aflanTapiion- 
hux  peaicpHM  BHyTpHKJieTO^Htiii  peryjiHTopHbiii  MexaHH3M,  CBH3biBaio- 
ipnii  ypoBeiib  (|)yHKpnH  KJieTKn  c  eo  rGHcxiiHCCKiiM  annapaTOM. 

3na^eHHe  B3anM0CBH3H  (J>yHKii,nn  h  reiieTHnecKoro  aimapaia  Kan 
iicoOxoammoco  3Bena  AOJiroBpcMcniibix  aAaiiTapiioiiHbix  peanpHii  h, 
b  HacraocTH,  KOMiieHcai^HH  fl,oKa3ano  n  iiacTOHinee  BpcMii  iia  bcgx 
ypoBnax  peryjiHTOpHoii  Hepapxnn  oprami3Ma.  Tan,  b  cjiynac  nepe- 
y^HBaiina  >kubothbix,  b  npopoccG  KGToporo  BCAyman  npaBaa  Jiaria 
Aoji/Kiia  «ycTynHTb»  cbog  nojiOHteHHe  JieBon,  upopecc  BbipaGoxKii 
9'roro  liaBWKa  conpoBOJK^aeTca  aimiBaijHeH  cMirreaa  PI  IK  h  Gojma  b 
Heiiponax  onpeffejieimoH  oGjibcth  Kopbi  rojioBiioro  M03ra,  otbgtctbgii* 
HbIX  3a  oGpa30BaHHG  COOTBGTCTByiOIAHX  BpGMGHHbIX  CBH3GH  II  IiaBbl- 

kob  (cm.  tji.  IV).  ripn  KOMiiencaTopnoii  riiiiGpcJ)yiiKii,Hii  ccpApa,  non- 

KM,  JIGrKOrO,  OCTaBUIGHCH  IIOCJIG  rGIiaTDKTOMHH  AOJIII  nGHGHH  aivTHBa- 
U,HH  CHHTG3a  HyKJIGHHOBbIX  KIICJIOT  II  GgJIKOB  T3KJK6  COCTaBJIHGT 
ocHOBy  rHnGpxpo(|)HH  3tiix  opranoB. 

CyiUjGCTBGHHO,  HTO  B  npOII,GCCC  KOMIIGIICaHHH  aKTHBapHH  CHHTG3a 
HyKJIGHHOBbIX  KIICJIOT  II  GgJIKOB  1IG  TOJIbKO  pGa.HII3yGTCH  B  KJIGTKBX 
ofliioro  iicnojiiiiiTGJibiioro  oprana,  Ha  KOTopbiii  naflaGT  yBGJiiiHGii- 
nan  iiarpysKa,  ho  ii  pa3BiiBa6Tca  11  npiiBop,HT  k  bo3iiiikhobgiiiiio 
onpe^ejieHi-Lbix  CTpyKTypHbix  imiGiiciuiii  bo  bcgx  3BGiibHX  komhghcii- 
pyiOipeH  (JiyHKipiOIiaJIbHOH  CIICTGMbl,  T.  G.  K  paSBIITHK)  ciictgmhoi'o 
CTpyrnypHoro  cjiG^a,  cocTaBJimoincro  ocuoBy  floJiroBpGMGHiioii  kom- 
lTGiicanHEL.  Tam,  npii  BpoKAGimbix  nopoi<ax,  conpoBOiKAaioiAHxcH 
cGpOCOM  KpOBII  H3  lipaBOTO  CCpAAa  B  JIGBOG  II  BbipaHvGHnoii  milOKCG- 
MHGII,  nOMIIMO  rGHGpTpO^IIII  CCpAU,a,  pGaJIII3yGTCH  aKTIIBailllH  CIIHTG- 
3a  HyKJieilHOBbIX  KIICJIOT  II  GgJIKOB  B  KOCTHOM  M03TG  II  Bbipa/KGHIiaH 
HOJIHpiITGMHH,  oGGCnGHHBaiOHI,aH  yBGJIHHGIIHG  KIICJIOpOflHOH  GMKOCTH 
KpOBH;  BOSpaCTaGT  TaiOKG  K0JIHH6CTB0  MHTOXOIIflpilii  B  MbIIHH,aX  H, 

KaK  pG3yjibTax,  HOBbiuiaGTca  hx  cnocooHocTb  3axBaTMBaTb  khcjiopoa 

113  KpOBH  II  T.  3. 

ripii  yrpaTG  npaBoii  pyiiH  chctgmhh^  CTpyKTypiibiii  cjiga  BbipaiKa- 
GTCIl  ^OpMHpOBaHHGM  B  KOpe  rOJIOBHOrO  MOSra  HOBHX  CBH36H,  oGgC- 
lieHHBaiOmHX  BbinOJIHGHHe  JIGBOii  pyKOH  HaBbIKOB,  oGbIHHO  BbHIOJIIIHC- 
Mbix  iipaBoii,  rnnepipo^HGii  ABiiraTCJibiibix  iioHponoB,  HiiHGpBnpyio- 
iu;iix  coxpaniiBiHyiocH  kohghhoctb,  ii  nm6pTpo(J)ii6H  gg  MycKyjiaTypbi, 
a  TaioKG  ii3MGHeiiimMii  b  kocthx  njiGHGBoro  iioaca.  CoBOKynHOCTb 
3THX  C^OpMHpOBaBIHHXCH  Ha  pa3IIbIX  ypOBHHX  CTpyKTypHbIX  H3MG- 
HGHHH  oGpasyeT  CHCTeMHblH  CTpyKTypHMH  CJIGA,  COCTaBJIHK)IU,HH  oc- 
iioBy  KOMneHcaniiH. 

OHGBIIflHO,  npn  pa3JIHHHLIX  nOBpGHiflGHlIHX  KOMnGHCIIpyiOU^aH 
c[)yHKij,iioiiajibHaH  ciiciGMa  h  (j)opMnpyioin;iiiicH  b  iigh  CHCTeMHblH 
CTpyiiTypHbiii  cjigp;  oGjia^aiOT  pa3JiiiHHon  apxHTGKTypoii.  IIpii  no- 
BpeJKflGHHH  IIGpBHOH  CIICTGMbl  II  nOCJIGflyiOipGH  KOMnGHCapHH  ^BHra- 
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TGJibHbix  II  iiHTGJUiGKTyajibHbix  HapymGHiiii  OTa  apxHTGKTypa  nanGo- 
jigg  cjioiKHa;  npn  bbikjiiohghhii  oTflGJii.Hbix  BiiyTpGHHiix  opranoB  ona 
OTHOCIITGJIbHO  npOCTa.  OAIiaKO  BO  BCGX  CJiyaaHX  KJIIOHGBblM  3BGHOM 
B  MGXaniI3MG  (f)OpMHpOBaiIHH  CHCTGMIIOI’0  CTpyKTypIIOrO  CJIGJia  HB- 
JIHBTCH  B3aiIM0CBH3b  MGIK^y  ^)yHKH,HGii  II  rGIIGTHHGCKIIM  aiinapai’OM 
KJIGTKH. 

Ba>KIIO  IIOflHGpKHyTb,  HTO  CaMO  no  CgGg  BO3HIIKHOB0HIIG  KOMnGII- 
ciipyioiH,Gii  $yiiia;iioHajibiion  CIICTGMbl  iig  oGecne'iiiBacx  ycxon'iiiBoii 
KOMnGHCapiIH.  OcHOBOli  TaKOH  KOMnGHCapHH  HB.XHGTCH  c|)OpMIipOBaiIHG 
b  3TOH  CHCT6M6  CTpyKxypnoro  cjiGAa.  9xo  oGcxoHTGJibCTBO  ocoGgii- 
HO  OnpGflGJIGIIIIO  BbICTynaGT  B  CHXyapiIHX,  TAG  KOMnGHCHpyiOHiaH 
(JiyiiKpHOHajibiiaH  cucTGMa  oTiiocnxejibiio  npocTa  it  B03iiHKaGx  hg- 
IIOCpGACTBCIIIIO  IIOCJIG  IIOBpG/KAeilllH.  TaK,  IianpiIMGp,  IIOCJIG  3liaiIH- 
TGJibHoro  cyJKemiH  ycTbii  aopTbi  h.hh  yAaJiGiniH  o;i,iioii  iiohkh  kom- 
iiGHcaTopnaH  rmiGp(|)yHKuliiH  cepAHa  iijih  ocxaBmoHCH  iiohkh  pcajm- 

3yGTCH  MTIIOBGIIIIO,  110  IIG  yCTpailHGT  ^yHKpHOIiaJIblloil  HGflOCTaTOHIlO- 
CTH  3THX  opranoB.  ^GiiCTBHTGJIbHO,  rillTG ])(f)y II K II,IIJI  CGpAHa  B  HGpBblG 
IICCKOJIbKO  CyXOK  OCJIOJKIIHGTCH  HBJIGIIIIHMH  CGpAGHIIOH  IIGAOCXaXO'IIIO- 

CTir,  a  nincp^yiiKHiin  iiohkh  iig  oGccucanBacT  BbiAeJieiiiiH  xoro  ko- 
JIHHGCTBa  BOAbl  II  MOHGBHHbl,  KOXOpOG  oGblHIlO  BblAGJIHIOT  /IBG  IIOHKII. 
TOJIbKO  B  AaJIbllGHHIGM,  IIOCJIG  pa3BHTHH  B  pG3yjIl»TaTG  aKTHBapiIH 
CIIHTGSa  HyKJIGHHOBbIX  KIICJIOT  II  GGJIKOB  rlIIIGpTpO(|)HH  3THX  opPailOB, 
KOMnCHCapilH  CTailOBIITCH  nOJIHOH  II  yCToilHHBOH. 

IIpii  bbgaciihii  b  HanajibHoii  CTaAiin  KOMtiGHcapHii  imriiGHTopa 
CHHTG3a  PHK  aKTHHOMHHIIHa  A  H  A038X,  IIG  TOKCIlHIIblX  AJI«  KOHT- 
POJIBHBIX  JKHBOTIIblX,  riIIIGpTpO(|)HH  CGpAHa  HJIH  GAHHCTBGHHOH  IIOHKH 
OKa3bIBaGTCH  3aTOpMO/KGHIIOii.  CxpyKTypHblH  CJIGA  B  KOMlIGIICIIpyiO- 
meii  CIICT6MC  IIG  (flOpMIipyCTCH  H  BMGCTO  yCTOHHHBOH  KOMIlGTICaHHH 
pa3BIIBaGTCH  CGpAGHIiaH  HGAOCTaTOHIIOCTb,  npOHBJIHK)Hi;aflCH  CHII/KG- 
HHGM  pGBIICTGHTIIOCTH  CGpAUB  K  yTOMJIGIIHTO,  OTGKBMH  H  acpiltOM 
lIImeiiHiiKOBa  h  AP-,  1966],  hjih  noHcnnaH  iiCAocTaxoHiiocTb,  iipoHB- 
JIHKHpaHCH  nOBbllUGHHGM  COAepJKaHHH  MOHGBHIIbl  B  KpOBH  [McopCOH, 
Ciimoiihh  H  AP-,  1965].  TaKHM  oopaaoM,  fiopMupovauue  crpijKTi/pHo- 
zo  cjieda  e  KOMneHCupywiyeu  cucreMe  coctogjisu't  peajibmpo  ocuo- 
ey  —  neooxoduMoe  3eeno  KOMtieucayuu. 

OaIIO  H3  CJIGACTBHH  axoro  nOJIO/KCIIHH  COCTOHT  B  TOM,  HTO  BBGAG- 
HHG  KOlJiaKTOpOB  CHIITG3a  II  npCAHlCCTBCHHIIKOB  HyKJieHHOBblX  KIICJIOT 
H  GgJIKOB  31iaHHT6JIblI0  yCKOpHGT  paSBHTIIG  K OM n G HC aiJ,H H  II  IIOBblUiaCT 
GG  COBGpiHGIICTBO.  9tO  AOKa3aiI()  IIpIIMGIIHTGJII.IIO  K  KOMnGHCaTOpiIOH 
niiiGpc{)yiiKii,Hii  ccpAHa,  Bbi3BaHHoii  y  /Kiibotttt,ix  3KcncpiiM0iiTa.TibiibiM 
nopoKOM  [  riuieiiHHKOBa  h  AP-  1966]  hjih  liiitJiapKTOM  MHOKapAa 
[MapKOBCKan,  Mccpcon,  1967],  h  nojiyniuio  cbog  noATBepjKAeiiHG  b 
KapAHOJIOrHHGCKOii  KJIHHHKG,  I'Ae  KOMIIJIGKC,  COCTOHHpiH  II 3  OpOTOBOH 
KHCJIOTbl,  BHTaMHIia  B,2  H  (|)OJIHGBOH  KHCJIOTbl,  OKaaaJICH  $aKTOpOM, 
nOJIOJKHTGJIbHO  BJIHHIOHI,HM  Ha  KOMnGIICaTOpyiO  THnep(|)yHKU;HK)  H 
rHlIGpTpO$IIIO  yAGJIGBHTIIX  OTAeJIOB  CCpAHa  IIOCJIG  nopGiiGceimoro  HH- 

(|)apKTa  [JlyKOMCKHH  n  AP-,  1967].  B  h,gjiom  3tii  $aKTbi  corjiacyioxcfl 

C  H3B6CTHLIMH  ABITHblMH  O  TOM,  4T0  aivTIIBaXOpbl  CIIHTG3a  IiyKJIGHHO- 
BblX  KIICJIOT  II  GgJIKOB  CnOCOOC TByK)T  CTailOBJIGHHIO  CaMbIX  pa3JIHHlII,IX 
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apaiiTapnoHHBix  peanpHH  —  ot  apanxapHH  k  $ii3imecKHM  HarpysnaM 
po  (|)opMnpOBaHHfl  BpeMBHHBix  CBflseii  (cm.  tji.  IV).  Tanoe  cxopctbo 
pG3yjTi)TaT0B  onpepejineTcn  TeM,  mto  chctgmhbih  CTpyKTypnBia  cjiep, 
$opMnpyioipiracH  nyTeM  aKTHBapim  cmrresa  HyKJienHOBBix  khcjiot 
h  6ejiKOB  b  KJieTKax,  oTBeTCTBeHHBix  3a  apanTapiiio  chctgmbi,  cocTaB- 
JiaeT  o6m;yio  ocHOBy  Bcex  npncnoco6iiTejri»nBix  peaKpnn  oprami3Ma. 
0Ta  o6iphoctb  He  CHHJKaeT  cyipecTBeimoro  CBoeo6pa3HH  b  pa3BPTini 
KOMiiencaTopHoro  npopecca  npii  noBpejKpennH  pa3JiHHHwx  opranoB 
h  chctcm.  Tan,  iianpuMep,  nocjie  $opMnpoBamiH  crpyKTypnoro  cjie- 
pa  h,  b  MacTiiocTM,  npn  6ojibhioh  rnnepTpoifiHH  opranou,  ocyipecTB- 
jinioipiix  KOMneHcaxopiiyio  rnnep^yiiKpnio,  pocT  HjiioneBBix  CTpyKTyp, 
OTBeTCTBeHHBix  sa  ynpaBJieHHe,  hoiiiibih  TpaHcnopT  bl  3iieproo6ecne- 
HeiiHe,  mo>K6t  OTCTaBaTB  ot  yBejiineiiiiH  hx  MaccBi.  3ia  CTapnn  npo- 
pecca  npHBOflHT  k  CTimKeimio  (jpy hkh;hoh a .tbh bi x  bos m o jk h oct e ii  opra- 
na  h.  HanSoJiee  HSyneiia  pjin  KOMiiencaTopiioii  rimcpTpocJniii  cepji.ua, 
KOTopan  Biianajie  npepoTBparpaeT  ocTpyio  ceppo'inyio  iiepocTaTon- 
hoctb,  ho  b  fla’iBiieiiineM  MonteT  yi-paMHimTi.  CBoe  apanTapiioimoe 
SHaieHiie  [Meepcoii,  1978]. 

B  CO  O  TB  e  TCT  B  M II  C  DTHM  Ha  piIC.  22  HOKa3aiIO,  'I  TO  OTCTaBaiTIie 
pocxa  KJiioneBBix  CTpyKTyp  MHOKappnaJiBHBix  kjigtok  ot  yBe:niqeniiH 
o6h;ch  MaccBi  cepppa  npn  ero  iipe3MepHOM  riinepTpocfiini  npHBOPHT 
k  CHHJKeHHio  moiphocth  appeHepniHecKoii  peryjiHumi  cepppa,  y.MeiiB- 
Hienmo  nponycKHOH  ciiocoGiioctii  KoponapHoro  pycjia,  napyiucimio 
TpaHcnopia  KajiBpnH  h  M0§iuiH3apHH  rjiHiiOJiiisa,  napennio  ATOaa- 
noii  aKTHBHocTH  Miio(|)H6piiJiJi.  BoanHKaH  napajuiejiBHo,  sth  cjibiith, 
Kan  noKaaano  na  cxeaie,  noTeiipupyiOT  ppyr  ppyra.  Tan.  CHH/Kenne 
pencTByioipeM  KonpeiiTpapnn  iiopappeHajiima,  KOTopBiii  b  nopMajiB- 
hbix  ycjioBiiflx  aKTHBHpyeT  iiorJioHjeHHe  KajiBpnn  capKojuiasMaTinie- 
ckitm  peTHKyjiyMOM,  yBejiHHHBaeT  CTeneiiB  HapyuiemiH  Tpancnopra  I 
KaJiBpHH.  Bo3pocmaH  B'ajiBpiieBaH  narpy3Ka  Ha  mhtoxohpphh  b  co- 
HeTaHHH  c  yMeriBiueiiHOM  nponycKiioii  chocoOiiocth  KoponapHoro  pyc  -  1 
jia  yMeiiBmaeT,  itai?  Cbijio  tojibko  hto  noKasano,  moiu,iioctb  cucTeMBi 

OKHCJlHTGJIBIIOrO  (J)OC(|)OpHJIH pOBaiHTH.  9tO  CHIDKeHIIC  MOipiIOCTTT  3Iiep- 

roo6ecneHeHiiH  coBepmeimo  onpepeJieHiio  coneTaeTcn  co  cmuKeiineM 
CnOCOOIIOCTH  MHO(|)Il6piIJIJI  yTIIJIH3HpOBaTB  oHeprmo  ATO,  TaK  KBK 
ATOa3iian  aKTHBHOCTB  MH03HHa  napaeT.  TIo  cynjecTBy,  Tanoe  cone- 
Tairne  oananaeT  cmiHteHHe  npepejiBHoii  CKopocra,  c  kotopoh  mbi- 
mo'inaH  KJieTKa  cepppa  MOH«eT  ocyHipcTBJinTB  cboio  cnepmJniHecKyio 
cfiyriKpiiio  —  TpaHC(|)opMHpOBaTB  xHMHHecKyio  aiiepnno  A  TO  b  Mexa- 
HMHecKyio  anepniK)  coKpaipemiH. 

B  peayjii.TaTe  pasBHBaercn  peiipeccnn  cKopocTii  h  aMiunrrypBi  ' 
coKpaipemra  THriepTpocJiHpoBaiiHoro  cepppa  h,  kbk  cjiepcTBiie,  no-  j 
hbjihiotch  napymeHHH  reMopniiaMuKH,  xapai-CTepiiBie  p.in  nepoc/ra-  ] 
tohhocth  cepppa. 

TaKHM  o6pa30M,  npu  onpedejieunbix  ycjioeusix  crpyKTi/pubiu  cjied, 
cocraejiRH)ii{uu  ocuoey  KOMneiiccinuu,  Mower  yrpaH.ueo.Tb  ceoe  adan- 
Tai{uoHHoe  3HaueHue  u.  Mbi  naOjiwdaeM  npeepau^enue  KOMiiencaifuu  ' 
e  6oA.esHb . 
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Phc.  22.  CxeMa  nepexopa  KOsmeHcaTopHofi  rnnep^jrHKpnn  u  rnnepTpo$Hn  cepppa  b  ceppe^Hyio  Hepocia 


IlpoBeflenHbiii  b  paHee  ony6jiiiKOBanHtix  o63opax  aHajiH3  npo- 
necca  KOMneHcapim  npn  noBpejKfleHHH  BHyTpeHHiix  opranoB  [Meep- 
con,  1968,  1978]  h  npn  riOBpeH^AGHHHx  iiepBHon  cncxeMbi  [MeepcoH, 
1959]  noKa3biBaeT,  nxo  b  ycjiOBHHX  naxonornii  noBpe>KAenne  nepeA- 
ko  MacKHpyex  oGmuocxb  KOMrieHcaTopHoii  peaKunn  c  ApyrnMii  a^an- 
xapHOHHbiMH  peaKijiifiMH  oprami3Ma,  ho  HHKorAa  He  ycxpaimex  ee. 

UoaxoMy,  pe3K)Mnpyfl  H3Jio>KeHiioe,  mojkho  BbiAejinxi.  b  paaBiixim 
KOMnencaxopiioro  npopecca  iipHini,Hniiajij»iio  xe  me  nexbipe  cxaAnii, 
Koxopbie  mm  oxMenaeM  npn  flpyrux  a/jauxaHHOHJitix  peaKpiiax. 

1.  Cradusi  cpomiou  KOMnencai^uu  xapaiixepnayexcH,  nan  Gbijio 
noKa3ano,  c|)opMiipoBaHHeM  n  runep^yiiKUHeii  KOMneHcnpyiomen 
({jymaponajii.noii  cncxeMBi  h  Bbipa>KeiiHbiM  cxpecc-CHHflpoMOM.  B  cjiy- 
nae,  KorAa  APyrne  ripHcrioco6uxejibni>ie  peai;u,im  iioBpe>KAeniioro 
opraiiHBMa  Gbicxpo  jim k BHAHpyiox  (|)yiiKH,H0Jiajii.iu.iii  Accfiewx,  KOMiien- 
caxopHMH  upopecc  wowex  orpaHiiHiixbCH  axon  cxaAnen.  Tan,  npn 
KpoBonoxepe  Boccxanonjicniie  KOJinnecTBa  opiixpomixoB  nyxen  npHMoii 
pereiiepaii,HH  npei«pam,aex  KOMnencaxopiiyio  rmiepiJjyiiKnino  cepAHa; 
npn  OAHOcxopoHiieft  jqjyiroanon  mieBMOHiin  jihkbha&u,hh  Bocnajienna, 
ocymecxBJiaeMaa  sa  cnex  $arou,irro3a  h  HMMyHoreH63a,  xaKJKe  Aeaa- 
ex  KOMrieHcaxopnyio  rnnepBeuxHJiHHHio  Apyroro  JierKoro  H3JiniuHeii. 
OAnaixO  bo  MHorHx  cjiyaaax  noupoKAemie  OKaabiBaexca  neoopaxn- 
mbim,  h  xorAa  cxaAMH  cponiion  ixOMneiicaii,iiii  orpaiiiiaiiBaex,  no  AaJie- 
ko  He  JiHKBiiAiipyex  (pyHKrqiOHajibHbin  Aec^eKx,  Bbi3BaHiibin  noBpe>K- 
AemieM.  Hapymeiiiia  roneocxasa  b  xoii  iijih  hhoii  Mepe  coxpanaioxca, 
m  KOMnencaxopiibiH  npoqecc  ripoAOJmiaex  pa3BMBaxbCH. 

2.  riepexodnan  cradusi  or  cpouuou  KOMnencai^uu  k  dosizoepeMeu- 
hou  xapaKxepii3yexcji  xeM,  axo  nmep(|)yHKnnH  KOMneHcnpyioiu;en 
cncxeMbi  Ha  ocuoBe  B3aiiM0CBH3ii  (jjyiiKnim  ii  renexii'iecKoro  annapa- 
xa  Bbi3biBaex  b  KJiexitax  Aainion  cncxeMbi  anxiiBanmo  cnHxe3a  nyn- 
JiemioBbix  kmcjiox  h  66jikob,  xeM  caMMM  iiaaniiaexca  (^opMupoBaime 
ciicxeMHoro  cxpynxypHoro  cjieAa.  B  pe3yjibxaxe  pa3Bnxne  cxpyiixyp- 
Hbix  H3MeiieiiiiH,  yBejniaiiBaioiAiix  MomHocxb  cncxeMbi,  Ae$nu,Hx  anep- 
tmh  b  ee  KJiexKax  h  $yiiKij,iioTiajn>Hb]H:  Ae(J)eKx,  Bbi3Baimbin  noBpe>K- 
AeirneM,  naBimaiox  yMeni.maxbCH  h,  itaii  cjieACXBiie,  yMeiibinaexcH 
cxpecc-CHHApoM. 

3.  Cradusi  ycrounueoii  dosizoepeMennou  KOMiieucanuu  xapanxepn- 

Ayexca  jim«BHAan;Hefr  njiH  ’•8iiawrejibHHM  yMeiibmeimeM  (JjynKAiio- 
HaJibnoro  Ae^eKxa;  najinaneM  c^opMHpoBaBiuerocji  cxpyKxypnoro 
cjieAa  b  KOMneHcnpyiomeir  (^yiiKAHOnajibHOH  cncxene  n  MiiiuiMajib- 
hoh  aimiBanneii  cHHxe3a  Gejma  b  KJiexitax  oxoii  cncxeMbi,  jioxopaa 
neooxoAMMa  oGnoBJieHiia  yBejiiiHiiBmenca  Maccw  cxpynxyp. 

Cxpecc-cmiApoM  oxcyxcxiiyex.  /lyiHxejibnocxb  axoii  cxaAiin  npn  nopo- 
Kax  cepAAa,  yxpaxe  OAiioii  jiohkh  hjiii  JierKoro  h  npn  miioxhx  noBpe- 
jKAemmx  HepBHoii  cncxeMbi  mo>kgx  cooxBexcxBOBaxb  biiaoboii  npo- 
AOJHKMXeJILIIOCXH  /KII3HH.  -  —  - 

4.  Cradusi  ucroiyenusi  u  (pyuKi^uonajibuou  nedocraroHnocru 
MOJKex  pa3BiiBaxbCH  npn  6ojii,hjom  irepBOHanajibHOM  (|>ynKij;HOHajib- 
hom  Ae(|)eKxe  n  ApesMepHoii  rnnepfljyHKAnn  n  rnnepxpocfmH  KOMneH- 
cupyioiAiix  cncxeM,  a  xaKJKe  b  pe3yjibxaxe  AonQjinnxejibHbix  noBpe/K- 


AeHnii  opraHH3Ma.  B  oGiHeM  bhac  B03HiiKii0BeHne  axoii  cxaAHii  onpe- 
AejmexCH  cym,ecxBeHHbiM  oxJinniieM  KOMneHcaxopiioii  rnnepc^yiiKHiiH 
ox  3B0JH0AH0HH0  npeAycMOxpeHiioro  yBejiiineHiiH  (pyHKAHii,  nepiiOAH- 
qecitH  B03Himaioiii,ero  b  3AopoBOM  opraHH3Me.  I  anoe  yBejinnenne 
(J)yiiKU,HH  BcerAa  hbjihoxch  BpeMemibiM  n  cMeimexca  nepnoAOM  o'r_ 
iiocnxejj  bHoro  iioiion.  KoMnencaxopHaa  rnnep(|)yiiKii;HH  yAejieBmux 
nepBiibix  peiixpoB,  eAHHCXBeiiHoii  lionivH  hjih  cepAAa  npn  noBpe^KAe- 
hhii  KJianaiinoro  aimapaxa,  naiipoxiiB,  HBJinexcH  HeiipepbiBiioii,  h6o 
BCJieACXBiie  neoCpaxiiMocrn  bo3helkihhx  b  opraiiH3Me  HOBpe>KAeHiiii 
iienpepbiBHOCXb  riniep(|)yHKU,nii  cxanoBirrcH  nmanenHOH  hcoGxoah- 
mocxbio.  PeaJiH3aAHH  cxaAnn  ncxomennH  3HaMeuyex  coooii  nepexoA 
KOMiieHcaunn  b  AeK0MnencaU1110  11  mojkgx  B03iiHKHyxi>  3a  cnex  A«yx 
ocHOBiibix  MexaHH3M0B,  paccMoxpeiiiibix  Bbime  na  npiiMepe  KOMiien- 
caxopnoii  riinepxpo^nii  cepAAa. 

IlepBbiii  ii3  mix  cocxoiix  b  xom,  mxo  npn  GoJii.mon  rimepxpoijjnn 
pocx  kjicxok  ona3biBaexcH  iiecGajiaiicnpoBannbiM  ii  conpOBOJKAaexcfl 
H36npaxejibHbiM  oxcxaBamieM  Maccbi  cxpynxyp,  oxBeTCXBemibix  3a 
HOHHbiii  xpaiicnopx,  3iioproo6ecHeneiine  n  ncnoJib30Banne  oiiepmu. 

Bxopoii  Mexanii3M  cocxonx  b  xom,  iixo  nocjie  A^HTejibiioro  nepno- 
Aa  mnep(|)ynKi;HH  n  rnnepxpo(])Hii  b  KJiexnax  KOMnencnpyiomeii  cn- 
cxeMbi  mo>kcx  pasBHBaxbcn  cBoeo6pa3iibiii  komhjickc  «JioKajibiioro  H3- 
HaiHiiBaiiiiH»,  Bbipa?Kaiom,nncH  ciiH/KenneM  cnuxesa  iiyKJienHOBbix 
khcjiox  ii  GejiKOB,  iiapyrnenneM  ooiiOBaeHim  cxpynxyp,  rnSejibK)  nacxn 
KJiexoK  n  pa3BHxneM  oprannoro  CKJiepo3a  (cm.  tji.  I). 

TaniiM  oopa30M,  KOMneucaropubiu  npoi^ecc  sinsisiercsi  odnou  U3 
npucnocoourejibHbix  peaKi^uii  noepeoicdennozo  opzanu3Ma  u  o6jiadaer 
onpedejienHbiMU  otjiuhusimu  or  adanrai^uouubix  peani^uu  opza.HU3Ma 
3dopoeozo.  Odnano  otjiuhusi  stu  ue  npum^unuaAbHbi,  ran  nan  oou^yjo 
ochoey  ecex  doAzoepeMeHHbix  adanrai^uounbix  peaKi^uu  cocraesisier 
(fjopMupoeanue  cucreMiiozo  crpynrypnozo  cjieda.  Upoi^ecc  dror  npu 
KOMnencaijuu  npoxodur  re  vice  nerupe  ocHoeubie  craduu,  hto  u  npu 
adanraif,uu  3dopoeozo  opzanu3M,a  k  eneuiHeu  cpede. 


rJlABA  IV 


CHCTeMHLIH  CTpV KTy p HBI if  CJie# 

naK  ocHOBa  naMHTii 

h  BBicmiix  a^anTan;TToniiT.Tx  poaKipm  opraHH3Ma 


CymecTBeimaH  nepia  Bcex  p^ccMorpenriBix  ao  cjix  nop  aflairra- 
Hhoiiiilix  peaKn,HH  coctoht  b  tom,  mto  CHCTGMiibiii  CTpyKTypiibiii 
cjioa,  cocTaBJiHiomnii  ocnoBy  aflamapiui,  $opMiipycTCH  b  paMKax 
(|)y h k n, n o h aji i> 1 1 li x  ciictgm,  npGAcymccTBOBaBiiiHx  ao  nanajia  aghctbiih 
(jpaKxopa  cpeABi.  Pcajinsyncb  iia  ochobg  Moxammia  F^O,  otot  cjiga 
yBejiiiTiiBaeT  moiuiioctl  cucTew,  Aenaex  nx  (|)yiiKniioiiiipoBanno  Cojiee 
OKOiiOMiimiLiM  h  cTaiiOBHTCH  ociiojioii  AOJiroBpGMGHHOH  aAanTaniin; 
HMGIIHO  xan  q6ctoiit  agjio  npii  aAanTannu  k  $H3hmcckkm  narpy3KaM, 
mnOKCHH,  HAOBIITLIM  BGIIl,0CTBaM  II  T.  A- 

npn  pa3BHTHii  KanecTBGHiio  fiojiec  cjioJKHLix  cJiopM  aAaiiTamin  k 
ciiTyan;iiHM  oitoAoniHecKori  n  copHajiLiioii  cpoALi  totoblix,  Bpo/KAon- 
II BIX  CHCT6M  Tanoro  pOAa  II C  HM6GTCH.  AAanTapHH  MO/KGT  ObITb  AO- 
CTHrnyTa  tojilko  sa  cnex  $opMnpoBamiH  b  roiiOBnoM  mostc  ciictgm, 
ooecnennBaionmx  bobhiikiiobciiiig  itoblix  naBLTKOB  n  noBOAGHMCCKiix 
peaivUiiii;  chctgmiilih  CTpyKTypiibiii  cjiga,  odecneHHBaiomim  $iiKca- 
11,1110  3TIIX  iioblix  ciicxgm,  cocxaBJiHGT  ocnoBy  iiobltx  peaKuin'i  n  npcA- 
ctabjihgt  codon  BbipajKoirac  naMHTii  Moara.  B  cootbgtctbiiii  c  bthm 
b  Aaimoii  rjiaBG  paccMoxpeno  cooTnouiGHne  naMHTH  n  aAanxaniiii, 

POJIL  B3AHM0CBH3II  F^O  B  MGXaHII3MG  naMHTH  MOB  IT)  n  BblCIHHX  AAA  II- 

TapiioHiiLix  peanpHii  opranirsMa,  pojib  cxpecc-cnHApoMa  b  (JiopMiipo- 
BailHH  CIICTGMHblX  CTpyKTypiibix  C.TieAOB  B  M03T6,  OCHOBIIblG  CTaAHII 
(JopMHpoBaniin  Bbicmiix  aAanTapnonnbix  peanpiin  n,  naKOiicn;,  bo3- 

MOIKHOCTb  B03AeiiCTBIIH  Ha  naMHTb  II  IIOBGAeiHIG  C  HOMOIUbK)  $AKTO- 
POB,  BbI3bIBaiOimiX  aKTHBaHHIO  CMIITG3a  IiyKUeilHOBblX  KIICJIOT  II  OOJI- 
KOB  B  rOJIOBHOM  M03TG. 

CooTiioniGiiiiG  naMHTii  ii  aAaiiTanini 

C/rpyKTypiibic  cjigali,  coctabahiojuiic  ocnoBy  npncnocodjiGiina, 
paaBHBaioTcn  nan  pG3yjibTax  donee  hah  mgitgg  ajiiitgjiliioh  $ii3hoao- 
rii’iGCKoii  AeflTGJibiiocTH,  bo  bpgmh  KOTOpoii  yBeniiHGHiiaH  $yHKijHH 
KJIGTOK  aKTIIBHpyGT  IIX  rGHeTHHGCKIIH  annapaT.  3xil  H3MGHGHHH,  HG 
HBAHioipiiecfl  noBpGJKAemiHMii  n  B03iniKaioin;iiG  b  pG3ynbTarG  $113110- 
JiornnecKOH  AeflTejibHOCTH,  Mo’ryT  dbiTb  paccMOxpGHbi  nan  nsMoiieiinn 
ox  ynoTpcdjiemiH;  hmchho  TaKHM  hbjihgtch  nandonee  kopotkog  113 
onpeAGJieHiiii  naMHTH.  BojieG  CTporo  onpGAejiGiiiiG  mo;hgt  6litl  Aano 
cneAyioipiiM  o6pa30M:  iiiiAHBiiAya.xi.iiaH  naMHTb  jkhbhx  ciictgm  npeA- 
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CTaBJIHGT  COdOH  II3MGIieiIlie,  KOTOpoe  B03HIIKJI0  BCJIGACTBIie  $II3I10A0- 
rHnecKOM  aghtojilhoctii,  BLT3BaiiTioii  bjitthuhcm  $anxopoB  Bneinnen 
cpeAbi.  3to  H3M6H6HH6  ctohko  coxpaiiHercH  nocjie  npGKpaipeniiH  ca- 
moh  AeHTGJibnocTii  11  b  BbicoKoii  CTenGiiii  onpGAGJiHGT  dyAyipiic  peaii- 
HHH  opranii3Ma  iia  $aKTopbi  BHemneii  cpGAbi. 

Takiig  coodpa/KennH  b  cbog  bpgmh  npiiBenn  nac  k  saKJiiOHGiniio, 
mto  MGH\Ay  hbjighiihmii  «naMHTii»  h  «aAanTan;HH»  BcerAa  cyipectByeT 
IICpa3pbIBIiaH  CBH3I,  [MGGpCOH,  1067].  BblAGJIHIOT  ABB  ociiobtilix 
ypoBim  naMHTn:  noncpimbiii,  hjiii  ajiGMOHxapubiii  ypoBGHb  naMHTH, 

CBOHCTBGIIIIblll  JHOOOil  JKHBOH  TKailll  II  COCTaBJIHIOIUiHM  OCIIOBy  BCGX 
paCCMOTpGHHbIX  AO  CIIX  IIOp  CHCTGMHLIX  CXpyKTy piILTX  CJIGAOB,  H  BblC- 
iniiii  ypoBGin,  naMHTH,  cocTaBJiHioiu,HH  ocnony  BbiennTx  aABUTannoii- 
m>ix  poaKniiH,  peajiHsyGMBix  rojioBiibiM  mobtom  [  KpyrjniKOB,  1067]. 

Ochobiiog  pasjiHMiie  Bbicuicro  n  Aonopinioro  yponncn  naMHTH  co- 
CTOIIT  B  TOM,  HTO  AOHGp BIiaH  naMHTb,  0  KOTOpOH  AO  CHX  ITOp  IlUra 
Pgml,  of)GcncTiiiBaGT  $opMiipoBaiine  ii  coxpanGHHG  cTpyKTypiibix  cjic- 
A.OII  TaKHX  B03AGHCTBHH,  KOTOpbIG  BJIHHIOT  Iia  OpraiIH3M  TIOII()CpO,ACT- 
BGIIHO  — B  Toil  HJIH  Hlioil  MGpC  BT()'pra IOTCH  B  GI'O  l'OMOOCTaS;  IIGpBIiaH 
naMHTb,  nanpoTHB,  odecneHiiBaGT  cJiopMiipoBaiiiio  it  coxpanGHHG  cjig- 
AOb  bo3AGHctbhh,  KOTopbiG  ca.Mii  no  ccoo  HiiAH$$cpeHTHbi  a  Jin  opra- 
Hii3Ma  ii  npnodpGTaiOT  siianciiHG  jihoil  b  KanccTnc  cnrnajioB  5hojio- 
rilHGCKII  3IialIHMbTX  (JiaKTOpOB  CpGAbT. 

ITo  cyin,GCTBy,  (|)HKCiipoBaiinbiH  b  mobtg  naMHTnbin  caga,  npcnpa- 
ii  pi  ion;  nil  panec  nnAH$$GpeHTnbiH  pa3ApazKHTGAb  b  pasApaiKHTGAb, 
BbT3bTBaioin;iiH  cii  alii  bio  pGaKU,riH,  mojkgt  6htl  itg  a  cm  helim,  kak 
CBH3LIO  MG?KAy  HGIITpaMII,  B036y>KAaiOin;iIMIICH  npn  AeftCTBIIII  HHAH$- 
$epGiiTiioro  panGG  pasApa^HTGAH,  h  neiixpaMii,  aKTHBiiocTb  koto- 
pbix  AG/KIIT  B  0CH0B6  6e3yCAOBHOii  npiICnOCoSlITGAbHOH  AGBTGAbHO- 
cth  oprami3Ma.  Khlimii  cAOBa^in,  TaniiG  tgpmhhh  Kan  (oaiioMiraa- 
hhg»  n  (onrpaMMa  naMHTii'),  iniipoKo  iicnoAbayoMbiG  b  AiiTepaTypc 
A  ah  ()do3iiaiieniiH  naMHTiioro  CAGAa  b  mostg,  hbahiotch  cnnoniiMaMH 
H3B6CTnorO  nOHHTIIH  «BpGMGHIiaH  CBH3b». 

B  AaAbnGiimeM  dyACT  noKaaano,  hto  b  ochobg  $opMHpoBaiiHH  na¬ 
MHTH  M03ra,  TaK  /KG  KaK  II  B  OCHOBG  OAGMGHTaprioiI  AOHGpBHOH  na¬ 
MHTii,  AGIKIIT  AKTIIBapiIH  CIIHTG3a  HyKAGIIHOBblX  KIICAOT  II  dcAKOB, 
B03iiiiKaioni;aH  b  kagtkax  noA  bahhhhgm  yBGAHHGnnoH  $yiiKn;iiH. 
3Aecb  neAecoodpaano  noAHGpKnyTb,  mto  ota  o6m;HOCTb  MCxaniniMa 
$opMHpoBAHHH  cucTGMHoro  cxpyKTypnoro  CAeAa  b  mo3tg  h  b  Apymx 
opranax  no  AimiacT  3tot  cjiga  CBoeo6pa3HH.  /J,eiiCTBiiTejibHo,  iiiitgii- 
CH$HKan;HH  $yHKHHH  pa3AiiMHbix  opranoB  npiiBOAiix  TAABiibiM  odpa- 
30M  K  yBGJIIIMGHlIIO  KOAHMGCTBa  II  pA3Mep0B  OOpasyiOIHIIX  IIX  KJIGTOK, 
yBGAIIMGHIIK)  aKTIIBHOCTII  OIipOAeAGIIIIblX  $GpMGHTIIbIX  CIICTGM,  T.  e. 
k  cTpyitTypiibiM  H3MGHGHHHM,  noBbiniaiomiiM  MoipHOCTb  npcAcyipc- 
CTBOBABHieH  ^yUKHIIOIiajIbHOH  CIICTGMbl  AO  nCOdxOAHMOrO  ypOBIIH. 
CxpyKTypHbiG  nBMeHemiH,  B03niiKaT0in;He  npn  hhtghchbhom  $yiiK- 
HHOHIipOBaHIIII  HeiipOHHblX  CIICTeM  rOAOBIIOTO  M03ra  B  npOpGCCG 
$opMiipoBainiH  Bbicmiix  aAanTapHonnbix  pGaKpiiii  opraimsMa  ne  nc- 
MGpnblBaiOTCH  3T1IMH  KOAIIMGCTBeilHblMII  CABIirAMII.  OlIII  npiIBOABT  K 
B03HHKH0BGHHI0  HOBblX  CBH3GH  MG/KAy  KAGTKAMII  OTOro  Opraiia  H  06- 
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pa30BaHHK)  HOBLIX  MHOTOHeHpOHHblX  CHCTeM,  KOTOpbie  II  COCTaBJIHIOT 
C-nei^H(J)IPie6RHH,  CBOHCTBeHHblH  M03ry  CHCTeMHBiH  CTpyKTypHbin 

cjiga- 

CucreMHbie  CTpynrypHbie  cjiedu,  t.  e.  naMKTHue  cjiedbi,  cocrae- 
jinwr  ocnoey  nan  npocrbix,  ran  u  ebicwux  adanrayuonubix  peanyuu 
opeanusMa,  u  e  otom  CMbicjie  nciMHTb  —  ocnoea  adanray,uu. 

OflHaKO  3to  lie  3HaiiiiT,  hto  naMHTB  TOyKflecTBeHna  aflanTapim. 
Hajiunne  b  M03re  aurpaMMbi  naMHTH  MOJKeT  curpaTB  cboio  pojiB  b 
aflanTapHH  k  cpe^e  tojibko  npn  ycjioBiin  aKTiiBHoro  cpyiiKpiiomipoBa- 
hhh  annapaTa  BOcnpon3Bep;eniiH,  KOTopbiii  H3BjieKaeT  naMHTHBin 
cneA  —  BKJiiOBaeT  ero  b  a^anTapnoimyio  peaKpmo.  BnojiHe  aHajio- 
rinmo  CHCTeMHBiH  CTpy KTy piiBin  cjieA,  cocTaBJiHioiniiii  ocHOBy  aAan- 
TapHii  k  c|)H3MxiecKoii  Harpy3Ke,  ocHOBy  TpeiiiipoBaiiiiocTii,  MOHteT 
CBirpaTB  cboio  pemaiomyio  pojiB  b  a^anTaniioniioH  peaKiiHH  npH  yc- 
jiobhh  coBepineHiioro  (JjyHKijHOHHpoBaHHH  annapaTa  MoGiiJiHaanHH, 
b  KOTopoM  Ba?Kiiyio  pojiB  nrpaiOT  Bbicnme  ypoBHH  perynapnii.  Tamm 
o6pa30M,  CHCTeMHBiH  CTpy  KTy  pHblll  CJiefl  —  naMHTHblH  CJieA  —  co- 
CTaBJineT  coBepmeHHo  neodxoAHMyio  npeAnocbuiKy  aAanTaniin,  ee 
CTpyKTypnyio  ocHOBy,  no  He  TOiKAecTBeH  aAanTaipiH. 

BaaiiMOCBnsb  MeiKAy  (JiyHKniieii  11  reHeTimecmiM  aimapaTOM  — 

ocHona  naMiiTii  M03ra 

i»  Bbicmiix  aAanTauiioHHbix  peaKipiii  oprami3Ma 

B  nacTompee  BpeMn  MHoroe  CBiiAeTejibCTByeT  o  tom,  hto  Baaimo- 
CBH3b  MeiKAy  reneTiiHecKHM  annapaTOM  h  (pyHKpiien  KJieTKii  nrpaeT 
b  diopMup  OBami ii  BpeMemiOH  cbh3h  pojib  Tanoro  >Ke  Heo6xoAiiMoro 
3Bena,  KaK  h  b  Mexammie  paccMOTpemibix  Bbinie  aAanTapHonnbix  pe- 
ampm  ocnoBaHHbix  Ha  AonepBHon  naMHTii.  B  nojib3y  Taiioro  npeA- 
CTaBJieHHH  roBopaT  b  nacTOHipee  BpeMH  cjieAyroiipie  nnTb  rpynn 
$aKTOB. 

I.  B3aHM0CBH3b  peajinsyeTcn  b  iienponax  nopw  rojioimo- 

ro  M03ra  b  Oojibimix  MacinTa6ax  n  c  6ojibihoh  cnopocTbio.  Tan, 
OnnejiT  [Oppelt,  1963]  uccjieAOBaji  Bjiunmie  cBeTOBoii  cTHMyjinpiin 
Ha  cooTiiomeHiie  oahhohhmx  ph6ocom  h  nojmcoM  b  KJieTKax  3aTbi- 
JIOHHOH  AO*1115  KOpbl  M03Ta  KpbIC,  KOTOpbIX  AO  3T0T0  3  AHH  AOp>KaJIH  B 
TeMiiOTe.  EbiJio  ycTaHOBJieHO,  hto  nocjie  15  miiii  CTHMyjinpHH  oonjee 
KOJiinecTBO  PHK  bo  (JipaKipiH  nojiHCOM  yBejiiniiuiocb  Ha  82%.TTojih- 
comb  —  3to  rpynna  pii6ocoM,  itoTopbie  b  npopecce  OejiKOBoro  cntiTe-aa 
pacnojiaraiOTcn  h  nepeABuraioTcn  baojib  oahoh  Mojienyjibi  imc[)opMa- 
Hhohhoh  PHK.  CjieAOBaTejibiio,  nojiyneHHbiH  pe3yjib'raT  03iianaeT, 
hto  eoaGyxcdeHue  neuponoo  nopbi  6bi3eajio  unreHcueHoe  npozpa.MMU- 
poamiue  pu6ocoM  uHcpopManuotmou  PHK,  au6o  cuiLTe3UpoeauHOu 
6H06b,  jiu6o  naxodueuieucfi  a  neuponax  e  eude  anruenozo  3anaca. 
Tan  ujiu.  undue,  oto  yeejiuHennoe  npozpaMMupoeanue  pu6oco.u  co- 
npoeoxcdajiocb  e  paccMarpueaeMbix  dKcnepuMenrax  eo3pacraHueM 
uHTeucueuocTu  cu.HTe3a  6ejina  e  Kope  zojioenozo  Mosza  —  eo3pocmaH 
(fiyuKU/Usi  6  cpoHHOM  nopnOns  nojivHUJia  ceoe  crpyKTypnos  o6ecne- 
uenue. 
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II.  Ilpn  ocymecTBJieHnn  cnepn^miecKOH  $yHKipni  Kopbi,  t.  e. 
npn  3aMbiKamiH  n  ^HKcapim  BpeMeimbix  CBH3efi,  b  ee  HenpoHax  3a- 
KonoMepHO  pa3BiiBaeTcn  aKTiiBaniin  ciiHTe3a  HyKJiennoBbix  kiicjiot 
h  SejiKOB.  Tan,  nanpiiMep,  b  oScTOHTe.iibHOH  pa6oTe  Anxoy3a  h  co- 
TpyAHHKOB  [Uphouse  et  al.,  1974]  ciiHTes  PHK  b  tojigbuom  Moare 
onpeAeJinJicn  no  BRjiioneHiiio  MeneHHoro  TpnTiieM  hjih  yraepoAOM 
ypiiAHna  bo  (fipaKpino  nojincoM.  Bbrncniuiocb,  hto  ynte  nepea  30  mhh 
nocjie  Hanajra  BbTpa6oTKii  ycnoBnoro  oSoponiiTejibHoro  pequienca  na 
cBeT  hjih  3ByK  KHTenciiBiiocTb  ciraTe3a  PHK  b  M03re  Mbimefi  B03pa- 
CTajia  na  40—70%.  llpuneM  3Ta  aKTHBapun  ciinTe3a  Owna  cBH3ana 
HMeHHo  c  npopeccoM  .aaMbiKanun  BpeMennoii  cbhsh  —  ona  nomio- 
cti.io  oTcyTCTBOBajia  nocjie  ocyniecTBJieHHn  jKHBOTHbiMH  totobbix, 
panee  c$opMiipoBannbix  ycjioBHbix  pe(|)jieKC0B;  ona  ne  Boan iib-ana  b 
pe3yjibTaTe  aohctbhh  3Byna,  CBeTa  h  OeaycjioBnoro  paaApanniTejrn 
(ajieKTpoTona),  ocjih  no  ycjioBHHM  3KcnepnMeHTa  mokaY  3thmh 
pa3Apa?KHTejmMH  ne  Morjia  o6pa30BaTbcn  BpeMeiman  cbh3b.  Hmcotch 
ne.TibiH  pnA  anajioniHnbix  uccjieAOBannH  [IITyMCKan,  KoponKiTn, 
1975;  Hyden,  Lange,  1972;  Gattoni,  Izquierdo,  1974;  Pohie,  Matt- 
hies,  1974].  „ 

BjieKTpoHHO-MHKpocKoniiHecKoe  hcc  jie  aob  aHne  nenponoB  nopb 

noc.iie  Bbipa6oTKii  ABiiraTejibHO-numeBoro  ycjioBHoro  peipJienca  nona- 
3ajio  Bbiconyio  aKTHBHOCTb  annapaTOB  dejiKOBoro  cHHTeaa,  BbipaaiiB- 
myiocn  aHaHHTejiBHbiM  yBejiiiHenneM  no  cpaBHemno  c  KOiiTpo.noM 
Hiicjia  pnSocoM  n  no-nucoM.  KpoMe  toto,  6bijih  o6napy>Kenbi  cjieAyio 
nine  H3MeHeHim  KopKOBbix  HefiponoB.  HApo  h  haPbihtko  .aaMeTno 
yBGJiHHHJiiicb  b  pa3Mepax,  B  cHHancax  Bospocnn  npoTHJKeHnocTi.  h 
KOJinnecTBO  aKTHBHbix  3on,  b  npecimanTHHecKOH  oojiacTH  -  Oojibmoe 
KOJiiinecTBO  cnnanTHHecKiix  BesiiKyji,  b  nocTCHHanTHnecKon  oona- 
CTH  —  MaccoBoe  pa3BHTiie  mnniiKOBbix  annapaTOB,  OTjniHaionpixcn  ot 
HOpMBI  no  npOTHJKeHHOCTH  II  o6pa30BaHHIO  CJIOJKHBIX  MeMOpaHHBIX 

KOMnjieKCOB  [Mamma,  1976]. 

TaKHM  o6pa30M,  aKTHBapim  ciiHTe3a  cyMMapnwx  hjih  cnepinpH- 
necKiix  CejiKOB  h  cpopMupoBamie  onpeAeJieHnwx  cTpyKTypnwx  H3Me- 
Heniiii  b  ciiHancax  coc.TaBJinioT  neoOxoAHMoe  3BeH0  $opMiipoBaHHa  n 
3aKpenjieHHH  BpeMenHbix  CBn-aeik. 

III.  HurnOiipoBaHiie  ciinTeaa  HyKJiennoBbix  khc.tiot  ii  b  ocoOenno- 
cth  OejiKOB  yxyAHiaeT  hjih  npeAOTBpaipaeT  KoncojiiiAanmo  (<[hik- 
camno)  BpeMeimbix  cBH.aeii.  fljm  BbinBJieHim  3$$cktob  iiiij’h6hpo- 
Bamm  neo6xoAHMO  co6jnoAeniie  onpeAejiemibix  ycJiOBHH  _  dTO, 
BO-nepBbix,  iieOojibinan  «cn.na  o6yHeHim»  h,  BO-BTOpbix,  rJiyoiraa  h 
AJiHTejibHOCTb  imrnOnpoBaniin,  KOTopwe  AOJUKHbi  noAaBJiHTb  cnmeB 
6ejma  6ojiee  neM  na  90% .  K  imraOiipoBaimio  cmiTeaa  PTTK  npimoAHT 
BBeAenne  8-a3aryaiiHHa,  Bbi.abTBaiomero  CHHTe3  anoMajibUbix  Monenyn 
PT-TK  hjih  aKTHHOMimiraa,  SjiOKiipvioniero  ^HK-saBHCHMbin  cimTea 
PHK.  CiiHTe3  6ejiKa  imrndHpyeTcn  nypoMiimmoM,  pnKJioreKCHMHjwM, 

apeTopHKJioreKCHMHAOM  h  amiaoMimimoM  [MeepcoH  Kpyr^K0^  Ko- 

jioMefmeBa,  1965;  Barondes,  Cohen,  1967;  Flood  et  al.,  1975,  1978, 
Eichenbanm  et  al.,  1976;  h  mh.  AP-1-  9™  ynasbiBaeT  na  Heo6xoAH- 
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moctb  CHHTe3a  6ejiKa  h  PHK  ^jih  tfjHKcapira  BpeMeHHOH  cbh3h,  pjin 
3aKpenjieHHH  ee  b  pojiroBpeMeHHOii  naMHTH. 

IV.  XpiMHHecKHe  (JjaKTopu,  BBi3biBaioiri;iie  yBejiHHeHHe  CHHTe3a  Hy- 

KJieilHOBLIX  KHCJIOT  II  OejIIiOB,  CnOCOdCTByiOT  npOpeCCy  KOHCOJIHJHa- 

pioi,  ycKopHH  ero  npoTeiianne  n  penan  btot  npopecc  6ojiee  coBep- 
meHHtiM.  B  KaaecTBe  thkhx  BcrpecTB  oShhho  HcnojiB3yK)TCH  npea- 
nieCTBeHHHKH  HHpZMHflHHOBHX  OCHOBailHH,  BXOflHipiIX  B  COCTaB  PIIK 
(opoxoBan  KiicjiOTa,  ypnflHHMOHo$oc<J»aT  ir  ;ip.),  hjih  Ko^aitTopw  chh- 
Teaa  nyKJieHHOBHx  khcjiot  (tjpojiiioBaH  KHCJiOTa,  BHTaMim  Bi2). 

Taic,  HanpHMep,  npepBapHTejiBiioe  BBepeime  MBirnaM  b  Tenonne 
7  fluei-i  KOMnjieiica  opoTOBOH,  $ojraeBOH  khcjiot  h  BHTaMHHa  Bi2  ne 
bjihhjio  na  npopecc  BBipaSoTKH  ycjiOBHoro  ooopomiTejiBiioro  pecjuien- 
ca  b  T-o6pa3HOM  jiaCiipmiTe,  ho  ycTpaimjio  iijim  3iiaHiiTejiBiio  yMeHB- 
majI°  «CTnpaiom;ee»  jjeHCTBue  ajieKTpomoKa,  ^aBaeMoro  cpasy  nocjie 
obyneniiH.  /JencTBiie  ajieKTpomoKa  nepe3  nac  nocjie  ooyneHim  ne 
npHBOflHJio  k  napymeHHio  coxpaiieHiin  BBipaGoTanHoro  pecfmeiica  hh 
y  KOHTpOJILHBIX  JKHBOTHBIX,  HH  y  JKHBOTHBIX  C  BBefleHHBIM  IiOMnjieK- 
com  BeipecTB.  Ho  ^aHHBiM  9thx  pa6oT,  nep;ocTaTOBiio  ynponeHHBiH 
ycjiOBHBra  pe$JieKc  nepe3  cyTKH  nocjie  obyneiiiiH  y  jkhbothbix,  nojiy- 
HaBHiiix  KOMnjieKC  yKa3anHLix  BeipecTB,  6biji  coxpaHen  b  2  paaa  jiyn- 
rne,  ueM  b  KOHTpojie  [MeepcoH,  ftepraneB,  KpyrjiiiKOB,  1966;  /Jcpra- 
aeB  h  np.,  1967].  HMeeTcn  pap  anajioriiHHBix  HccjiepoBaiimi  [Olt 
eta].,  1972;  Ott,  Matthies,  1973;  Matthios,  1974]. 

TaKHM  o6pa30M,  arenTbi,  noBBimaioipHe  ciinie3  HyKJiennoBBix  kh¬ 
cjiot  h  cooTBeTCTBenHo  6ejiKOB,  yjiynmaiOT  Koncojinpanmo  n  coxpa- 
Henne  BpeMeHHBix  CBH3eii. 

V.  BMemaTejiBCTBa  b  MeTa6ojrii3M  nyKJieimoBBix  khcjiot  ii  6ejiKOB, 
HapyrnarorpHe  npopecc  (juiKcapim,  He  cKa3BiBaioTCH,  Kan  npaBiuio,  na 
npopeccax  BBipaboTKH  h  BOcnpoimBepemiH  BpeMeHHBix  cBH3en.  Cjie- 
poBaTejiBHO,  CHHTe3  SejiKa  He  BOBJieneH  b  onepapun  BbipaSoTKii  h 
Bocnpoii3BepeHiiH  ycjiOBHoro  pe^Jieiica,  ho  HeoGxo/piM  jjjih  (JuiKcapiiii 
BpeMeHHOH  cbh3h,  saKperniemiH  ee  b  pojiroBpeMeHnon  naMHTH  [Ba- 
rondes,  Cohen,  1967;  Squire,  Barondes,  1970;  Nakajama,  1975, 
1976;  h  flp.]. 

TaKHM  o6pa30M,  H3MeHeHHH  CIIHTe3a  HyKJieHHOBBIX  KHCJIOT  H  6eJI- 
KOB  BOBJieHCHBI  HMCHIIO  B  HpopeCC  C^HKCaHHH  BpeMeHHBix  CBH3eii. 

B  BajKHOH  paOoTe  Eaponpe  h  Koeiia  [Barondes,  Cohen,  1968] 
9to  nojioJK6HHe  nojiyuHjio  HiiTepecHoe  pasBimie.  OKa3ajiocB,  hto  pjm 
SHaHHTeJIBHOH  aKTHBapHH  CHHTe3a  HyKJieHHOBBIX  KHCJIOT  II  6e.TIKOB  — 
flJTH  nojmopeHHoii  $HKcapHH  BpeMeHHOH  CBH3H  —  nepocTaTouno  npo- 
CToro  coBirapeHiiH  bo  BpeMenn  B03oy>K,n;eniiH  onpepejiennBix  nefipo- 
noB  h  HajiHHHH  b  hhx  iienapymeHHoro  npopecca  cmiTesa  <5eJraa.  fljm 
3Toro  Heo6xoflHMo  coBHapeime  bo  BpeMenn  HanajiBHoro,  no-BiipiiMOMy 
HanSojiee  nHTenciiBHoro,  B036y®peHHH,  B03Hiiiiaioipero  b  npopecce 
coueTaniiH  ycjioBiioro  h  6e3ycjiOBHoro  pasppajKirrejieH,  n  aKTiiBnoro 
coctohhhh  annapaTa  CHHTesa  6ejraa. 

TaKHM  o6pa30M,  pjia  Toro  hto6bi  BBi3BaTB  b  nepBHBix  KJieTKax 
aKTHBapHio  reHeTiiuecKoro  annapaTa  h  nojiyuHTB  KOHCojinpapnio  Bpe¬ 
MeHHOH  cbh3h,  neobxoflHMo  He  npocTo  B036y?KfleHHe,  a  ero  B&icoKan 
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HETeflCHBHOCTB,  peajm3yior[];aHCH  oobihho  jiiiihb  b  cumom  Hauajie  BBI- 
paooTKH,  a  b  pajiBHenmeM  ooecneuiiBaeMaH  jihihb  flonojiHHTejibHHM 
npiiMeiieimeM  6e3ycjioBHoro  pa3ppa3KHTejia. 

Ila  ocHOBe  (JiaKTOB  Tanoro  popa  mbi  npiiHiJin  k  npe^cTaBJieimio, 
hto  B3aiiMOCBH3B  pcajiiisyeTCH  b  HeiipoHax,  Kaii  h  b  ppyrnx 

KJieTKax,  ii  cocTaBJiaeT  HeooxopHMoe  3BeHO  b  npopecce  (JiopMnpOBa- 
hiih  BpeMennon  cbh3ii.  KpaTKO  bto  npe«CTaBJieHHe  MOJKeT  6bitb 
C(J)opMyjmpoBaHO  cjieflyiomiiM  o6pa30M. 

Pa3ppa/KHT6JIH  BHeHiiieii  cpepBi,  peMCTBya  b  onpeflejiennoH  no- 
cjieflOBaTejiBHOCTH  na  pepenTopBi,  nopo^aiOT  b  M03re  rpynny  hh- 
TeHCHBHO  c])yiIKH,II01IIipyi0IH,HX  HenpOHOB,  B  KOTOpyiO  bxo^ht  KaK 
HeiipoiiBi,  oTBeTCTBeHHBie  3a  BOcnpHHTiie  panee  lmpii^^epeirnioro  cur- 
najia,  TaK  h  HefipoHBi,  oTBeTCTBeiiHHe  3a  OesycjioBiiyio  npHcnocoOii- 
TCJiBiiyio  ^eaTejiBiiocTB.  Ha  nepeoM,  HeupoduuaMimecKOM  srane,  umi 
drane  KpaTKoepeMennoU  naMHTU,  (J)U3uojiosuHecKasi  sanepcJjyuKijusi 
naoicdozo  U3  eo36ij3icdeHHbix  neuponoe  nocpedcreoM  peajiu3a\\\m 
6HyTpuiieupoHHOu  C6H3U  Meoicdy  (pynKi{ueu  u  aenerunecKUM  annapa- 
tom  npueodur  k  anrueai\uu  zenerimecKOZo  annapaTa,  r.  e.  k  yeejiu- 
uenuw  cunre3a  nyKJieunoGbix  khcjiot  u  6ejina  e  neupone.  9to  uejie- 
uue  cocTaejuieT  cyu^ecTeo  craduu  Koncojiudai^uu  epeMennou  censu, 
ono  npueodur  k  yeejiimenuio  njia3MaTunecnozo  Tona,  k  TpauccfiopMa- 
yuu  cyiyecTeyioiyux  u,  6biTb  MOOiceT,  k  o6pa3oeanuio  noebix  cunan- 
TimecKux  c6R3eu  Meoicdy  ueupoHOMU.  B  pe3iyjibTaTe  nepeonanajibno 
(fj yHKif-uoHCULbHbiu  npoijecc  nojiynaeT  crpyKTypnoe  odecneuenue  u 
zpynna  eo36yoicdeHHbix  neuponoe  npeepau^aeTcsi  e  nenyw  i^ejiocr- 
nyw,  CTpijKTypno  3aKpenjiennyio  (piynni^uonajibnyw  cucreMiy,  Ojiu- 
Tejibno  coxpansuoutywcR  nocjie  npenpau^enun  comozo  eo36yoKdenuR 
u  cocTaejiniou{yTO,  tokum  o6pa30M,  crpyKTiypniyio  ocnoey  naMsvru 
[MeepcoH,  KpyrJiimoB,  1966]. 

lJo  cyipecTBy,  9Ta  nmoTe3a  xoporno  corjiacyercH  c  KJiacciiHecKHM 
npepcTaBJieHHeM  iieHpo$ii3HOjioriiii,  corjiacHo  KOTopoMy  riepexop 
^yHKpHOHaJIBHBIX  H8M6HeHHH  B  CTpyKTypiIBie  COCTaBJIHCT  OCHOBy 
(j)OpMIipOBaHHH  BpeMeHHOH  CBH3II,  HJIH  naMHTH  M03ra  [HaBJIOB, 

1951;  BepHTamBHJiH,  1966;  Hebb,  1949;  Eccles,  1953;  Hyden,  1959; 
Hyden,  Eguhazi,  1964],  ii  BMecTe  c  TeM  ona  yna3BiBaeT  na  B3aHMO- 
cbh3B  nan  Ha  KOHKpeTHBiH  Mexaini3M,  KOTopBiu  oOecHeHHBaeT 

9tot  nepexop.  OcnoBHBie  cTa^Hii  otopo  npeBpaipeHHH  ^ynKpaonajiB- 
hbix  H3MenemiH  b  CTpyKTypHBie  6bijih  bbipcjiciibi  na  oci-ioBaHHii  nay- 
HCHHH  peailCTeHTIIOCTH  BpeMeHHOH  CBH3H  Ii  «CTHpaiOipeMy »  fleHCT- 
bhio  ajieKTpomoKa  n  ppyniM  ^aKTopaM,  t.  e.  b  9KcnepHM6HTax  c 
peTporpajpioii  aMiie3Heii. 

CnocoOnocTB  9JieKTpomoiia  BBi3BiBaTB  HBjieHHe  peTporpapnoH  aM- 
He3HH  Cbuia  oSiiapy/iieiia  ynie  b  nepBBix  KJiHiiHHecKHX  pacorax  c  hc- 
H0JiB30BaHHeM  9JieKTpocyflopo?KHOH  xepanHH.  5Ky6en  h  Bappepa 
[Zubin,  Barrera,  1941]  noiia3aJiH,  hto  nop  BJiHHHHeM  ajieKTpomoiia 
coxpaiieHiie  iiepaBHO  3ayuennoro  MaTepnaJia  cTpapaeT  b  bojiBineii 
CTeneHii,  neM  MaTepnaJia,  3ayueimoro  aapojiro  po  9JieiiTpomoKa.  Ta- 
Kne  /Ke  pe3yjiBTaTBi  6bijih  nojiyneiiBi  Bnocjiefl.CTBHH  na  jiio^hx  ii 
jkhbothbix  ^yHKaHOM  [Duncan,  1948;  1949],  Yhjibhmcom  [Williams, 
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1950],  Kpohxojimom  H  MaKjiaimepoM  [Croncholm,  Mclander,  1964] 
n  pnflOM  flpyrax. 

11a  ocHOBe  3thx  flaHHtix,  naMHTB,  B03HHKaiomafl  Henocpe,ncTBeH- 
ho  3a  BBe^enneM  b  M03r  HHipopMaAHH  h  aereo  «cxnpaeMaa»  3aeKx- 
pomoKOM,  noayanaa  Ha3Bainie  KpaxKOBpeMeHiioii  naMaxn;  naMHTB, 
cpopMupyiomaaca  aepe3  fljnrrejiBHoe  BpeMH  nocae  BBeAenna  imcpop- 
MapHH  H  ycxonaiiBaa  k  oaeiixpomoKy,  oBiaa  o6o3Haaena  KaK  Aoaro- 
BpeMGHiiaH;  HaKOHep,  npopecc  npeBpaipeiiHa  KpaxKOBpcMeiinoM 
naMara  b  AOJiroBpeMeirayio  noayaira  na3Bamie  KoiiconHAapuH. 

^ajiBHeiimce  H3yaeiine  AeiicxBHa  aMiie3iipyiOLAiix  areuxoB  na  npo- 
pecc  o6pa30Bamia  cae^a  naMHTii  iipiiBoao  k  saiiaioaemno,  axo  mho- 
rue  hs  aMnesiipyiomiix  cpaKxopoB  He  npenaTCTByioT  cpiiKcaAHH  Bpe- 
MeHHOH  gbh3ii,  a  anniB  napyrnaiox  bo3Mojkhocxb  Bociipoii3BeA0UHa 
BBipaGoxaimoro  ycaoBHoro  pecpaeKca.  B  nojiB3y  axoro  noao/KeHiia 
CBHAexeaBCXByiox  Mnoriie  (paKXBi  [Kesner,  D’Ardrea,  1971;  Potts, 
1971;  Quartexmain  et  al.,  1972;  KpyraiiKOB,  1975].  8th  AannBie  ue 
CHHMaiox  npeflcxaBJiGHHa  o  cyipecxBOBaHMH  KpaxKo-  h  AoaroBpeMeH- 
hoh  naMaxH,  no  hphboahx  k  mbicjih,  axo  y>Ke  b  upou,Gcce  BBipa6oxKH 
pe(|)jieKca  hjih  b  CaioKaiimiie  MnnyxBi  nocjie  BBipaSoxKii  yBeauaennaa 
cpyHKpiiH  HeiiponoB  BBi3BiBaex  b  hhx  KaKae-xo  aerito  Macimpye- 
mbic  AeiicTBiieM  aaeiixpomoiia,  no  A°CTaToaHo  cxonKHe,  a  caeAOBa- 
xeaBiio,  cxpyKxypHBie  n3MeHeHiia,  noxopBie  b  AaaBHenmeM  pa3BHBa- 
ioxca  3a  caex  BBipaJKeHHOH  aKXHBan,nn  cnHxe3a  Oeana,  cocxaBaaio- 
iAen  coAepHianne  KoncoaiiAapHn  h  oGecneauBaioipeii  cxpyKxypnoe 
3aKpenaeHne  —  (|)HKcai],Hio  MejKHenpoHHBix  CBa3eii  h  MHoroHeiipoH- 
II on  anrpaMMBi  naMaxn  b  peaoM.  E[omhmo  axoro,  caeAyex  yanxBiBaxB, 
axo  B03niiKii0BeHiie  h  cxohkocxb  aMHe3ini  saBiicax  ox  cooTHomemia 
MeavAy  hcxoahoh  «CHaon  o6yaemia»  h  HHxeHCHBHOcrBio  aMHe3npyio- 
max  B03AeiicxBnn:  npn  HeAocxaxoanoH  cuae  oSyaenna  h  nocaeAyio- 
rpeM  HHxeHCHBHOM  aMiie3HpyionileM  B03AeiicxBim  aMne3Ha  hochx 
Kan  npaBiiao,  cxabnaBHBiii  h  HeoGpaxiiMBiii  xapaKxep;  HanpoxiiB,  npn 
naCBixoanoM  o6yaeHim  h  HeAocxaxoanoM  no  cnae  aMHe3iipyioiAeM 
B03AeiicxBiin  aMne3iia  MOJKex  Boobipe  He  B03HHKnyxB  nan  0Ka3axB- 
ca  npexoAaiAGH. 

TanuM  o6pci30M,  e  npoi^ecce  cfiopMupoeanua  epe.ueHHou  cen3u 
modicuo  eudejiuTb  no  Menbuieu  Mepe  rpu  craduu.  Xlepeaa  cradua  — 
KpcLTKoepeMeimou  noMiiru,  —  xapanrepu3yerca  eo3UUKHoeenueM 
6036yMdemisi ;  eropaa  cradua  —  cocyu^ecreoeanueM  eo36yDicdenua  u 
Koiicojiudai{uu  paseueaiou^esoca  na  ocnoee  anrueai^uu  cimre3a 
uynaeunoebix  kucjiot  u  6eanoe;  naKoueif.,  rperba  cradua  —  doazo- 
(ipcMeuuou  naMaru  —  xapanrepu3yerca  naaunueM  ctoukozo  crpyn- 
rypnozo  nauarnozo  cjieda  npu  orcyrcreuu  npoyecca  6036yvicdenua. 

Mojkiio  KOHcxaxnpoBaxB,  axo  axn  xpn  cxaAHH  npaHAHinianBuo  ne 
oxaiiaaioxca  ox  anaaorHHHBix  cxaAHii,  peaaH3yioiii,Hxca  b  Kaexiiax 
aioSoii  oxBexcxBeHHoii  3a  aAauxaAHio  cncxeMBi  npn  ooaee  npocxBix 
aAanxau,HOHHBix  peaKAnax,  x.  e.  ox  onucaimBix  BBirne  cxaAnii  peaK- 
u;hh  renexHaecKoro  annapaxa  aiodoii  KaexKH  Ha  AJJHTe-flknoe  yBeanae- 
ime  (|>yHKii;iiM.  ^eHCXBHxeaBHO,  npn  aAanxaipiH  k  (|)H3HaecKOH 
Harpy3Ke  nepBaa  cxaAna  xapaKxepH3yexca  xeM,  axo  MOiopHBie  Henpo- 
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hbi,  MiiopuXBi  h  Apyrae  KaexKH  CH6xeMBi,  oxBexcxBeHHoii  sa  aAaiifa- 
Amo,  ocymecxBaaiox  yBeanaennyio  <f)yHKu;MK)  hmgiox  BBiconyio 
IlcpC,  BTopaa  cxaAHH  —  nepexoAnaa  —  xapaKxepii3yexca  xeM,  axo 
BBicoKaa  HOC  BBi3BiBaex  aKXHBHsapmo  reHexuqecKoro  annapaxa 
KaexKH  h,  xaKHM  o6pa30M,  rimepiJiyiiKAiiH  h  aKXHBapHH  ciiiixeaa 
nyKaennoBBix  Kiicaox  n  6eai<OB  cocymecxByiox,  HaKonep,  b  cxaAHH 
ycxoiiaiiBOH  aAarixaitriH,  Boaimiimne  cxpyKxypnwe  H3MeneHHa  —  m- 
nepxpocjHia,  yBeauaeHne  molahocih  mhxoxohaphh  h  cncxeM  iionnoro 
xpancnopxa  —  chhhwiox  HOC,  ycxpanaiox  nepBona'iaaBiio  BBi3BmaB- 
hiiihch  rHiiepfJiyiiKAHeii  Aa^Hipix  ATO  h  xgm  caMHM  upeKpaiAaior 
aiixiiBaAino  cuHxeaa  nyKaennoBBix  KHcaoT  h  oeanoB.  OaeBHAHo,  oxa 
o6maa  cxaAHHHOc-xB  b  ^opMupoBamm  cncxeMHBix  cxpyKxypinax  cae- 
Aob  pa3anaHOH  chojkhocth  BBaaexca  caeACXBiieM  xoro,  axo  Bee  oiih 
peaaH3yioxca  na  ochobg  oahoi-o  h  xoro  >Ke  BHyxpnKaexOanoro  Mexa- 
iiH3Ma  B3aHMOCBH3H  l'^O.  MexaiiH3M  peaau3aAHH  axoii  B3aHMOCBa- 
3 ii,  oaeBHAHO,  cxoaoii  b  itaexKax  caMBix  paaaHaHBix  cncxeM.  1 1  pHMe- 
HiixeaBiio  k  HenponaM  roaoBiioro  M03ra  HMeioxca  AannBie,  cbha©- 
xeaBCXByioiAiie  b  noaB3y  xoro,  axo  axa  B3aHMOCBH3B  peaaH3yexca 
xaM  xan  ;Ke,  KaK  n  b  APymx  KaexKax,—  aepe3  cMeiAemie  oneprexH- 
aecKoro  Gaaanca  h  oxnociixeaBiiBiii  ag^hahx  6oraxi>ix  sneprHeH  cpoc- 
iJiopHBix  coeAHHenim. 

^GHCXBiixeaBHo,  noi;a3ano,  axo  npn  hhxghchbhom  BO30yH«AeHHH 
nenpoHOB  yBeanaeimaa  xpaxa  ATO  npeBBimaex  ee  pecmrre3;  npo- 
ncxo ahx  naAemie  KOHAeiixpaniiii  ATO  h  Mo6naH3aAHa  raHKoaH3a 
[BaaAHMnpoB,  1954;  Horowicz  Larrabee,  1958].  Aaaee  paaBHBaexca 
yBeanaeHHe  cnnxe3a  n  coAepjKaiina  PHK,  Ceana,  a  xaiOKe  noBBinie- 
Hne  aKXHBHOCXH  AwxaxeaBHBix  ^epneuxoB  b  nenponax  npn  OAHOBpe- 
MeHHOM  yMeHBHieHHH  3XHX  noKa3axeaeii  b  raiiaaBHBix  KaexKax 

[Hyden,  Lange,  1962,  1966;  Hamberger,  1963;  Hamberger,  Hyden, 
1963]  Hpn  3xom  Ha6aioAaexca  yBeanaeraie  He  xoasito  paaMepoB,  iio 
h  Beca  HeiipoHOB  [Hyden,  1959],  a  pasMepBi  aAep  raiiaaBHBix  KaexoK 
yMenBinaioxca  [XafiAapany,  1967;  BpyMGepr  1969]. 

CyiAecxBennBiM  apryMenxoM  b  noaB3y  xoro  axo  bccb  3Tot  komh- 
aenc  cABiiroB  3anycKaexca  iiMermo  oxnociixeaBiiBiM  Ae^npiixoM  3irep- 
xhh,  HBaaexca  $aKX,  axo  aKxiiBaAHH  cnnxe3a  PHK  h  6eana  b  Heiipo- 
nax  KopBi,  a  xamne  H3MeneHHH  HefiporanaaBiiBix  oxnomeHHH  Moryx 
5bixb  Bocnpoii3BeAeiiBi  ne  xoaBKO  yBeanaeimeM  $yHKAHH,  no  xaione 
nmoKcueii,  Koxopaa  orpaHHaHBaex  cinixes  ATO  b  miixoxoiiaphhx 

(cm.  HlIJKe)  .  - 

OCiahocxb  Kaexoanoro  MexanH3Ma,  na  ocuoBe  noxoporo  tpopMii- 
pyioxca  cHCxeMHBie  cxpyKxypHBie  caeABi  paeanaHon  chojkhocxh,  Aaex 
ocHOBanne  Ay^axi,,  axo  npn  (popMupoBainiii  BpeMenHOH  cbhbh  Me>K- 
Ay  peaxpaMii  roaoBiioro  M03ra,  xan  >kg  KaK  npn  Apyrux  aAanxaAn- 
ohhbix  nponeccax,  a  MOJKex  6bixb  h  b  eipe  ooaBmeii  cxeneHii,  pcaaii- 
3yexca  npiniAnn  iisMeneHHa  cooxiioiuenna  KaexoaiiBix  cxpyuxyp  3a 
caex  npeHMymecxBeHiioro  HaKonaemia  (JnisnoaornaecKH  naiiooaee 
BaiKHBix  MeMopaiiHBix  cxpyKxyp  KaexKH. 

IleHCXBiixeaBHO,  BBirne  6Biao  pa3Biixo  npeA^xaBaemie,  axo  npn 
yBeanaeHHH  (pynKAnn  KaexKH  a6$hahx  aiieprim  h  AexepMHiiiTpoBan- 
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ii&ifi  hm  $aiixop-peryjiHXop  b  pa3Hoa  CTenenn  aKXHBapyiox  xpanc- 
KpimTOHBi  reneTiiuecKoro  armapaxa  KJieiKH.  JIpii  onxaMaJiBHOH  na- 
rpy3Ke  a  cooxBexcxByioipeii  iiOHpeHxpapim  (Jaitxopa-peryjraxopa  b 
HaadoJibinea  cxenemi  aKTHBHpyioTCH  TpancKpnnTOiibi,  itopapyioipne 
KopoTKOJKHBymne  dejirai  MeMdpaH,  oxBexcxBeHHBix  3a  hohhbih  xpanc- 
nopx,  BocnpHHTne  KJieTKoii  ynpaBjmioipiix  peryjiaxopnbix  caraajiOB, 
a  xaiiJKe  dejiKii  MHTOxoappaajiBHBix  MeMdpaH.  Il3dnpaxejiBHoe  na~ 
KomieiiHo  —  npeodjiapamie  gxax  cxpyiixyp  —  pe3KO  noBLiniaeT  9$- 
cJ)eKTHBiiocTi>  (jiyiiKpaonapoBaHim  h  peryjmpoBaHHe  opraiia.  IIpiiMe- 
HHTejiBHo  k  HepBHOM  peryjiapaa  cepppa  ycTauoBJieno,  nxo  b  peayjn,- 
'raxe  apanxapiia  k  (J)H3H^ecKHM  narpy3KaM  hjih  bmcoxhoh  nmoKcim 
npOIICXOAHX  pBa  BaHiHBIX  CflBIira.  IlepBBIH  II3  3XHX  CpBHrOB  —  iiobbi- 
inenne  aiippeiiopeaiixiiBiiocxa  cepppa,  b  peayjibxaxe  Koxoporo  ncod- 
xopaMoe  yBejiM'ieime  ero  (JiyiiKpiiu  MOHtex  dbixb  pocxarayxo  nedojib- 
inHM  KOJiJuiecxBOM  Mepaaxopa,  x.  e.  npa  9Kohomhom  (|)yiiiipnoimpo- 
Baimii  appeHepraaecitoa  peryjmpaa  (cm.  pnc.  10).  B  cooxBexcxBim 
c  pa3BHBaeMBiM  lipepcxuBjicimeM  HBjieiiHfl  xaiioro  popa  BKOHOMiioro 
peryjiHpoBaHHH  Moryx  6bitb  odecnenenbi  xeM,  hxo  yBejnniemiaii 
(^ynKpan  aiixiiBiipyex  iipeiiMyrpecxBenno  onpepejiemibie  xpanciipim- 
tohbi  h  xaitiiM  cnocodoa  npaBopax  k  nadnpaxejibiiOMy  iiaiionjieiinio 
pepeuxopnbix  MCMCpamiBix  cxpyiixyp  —  appenopepenxopoB,  xojijiiio- 
pepenxopoB  11  x.  p. 

Bxopoa  cflBiir  cocxonx  b  xom,  hxo  nocjie  iiojmoii  peciiMnaxa3a- 
pa  cepppa,  pocxarnyxoii  (JiapMaiiOjioniHecKHM  BbiiiJiioHemieM  p-  n 
a-appeHopepenxopoB,  napemie  coKpaxaxejiBHoa  (ftymipaii  y  apanxa- 
pOBaHHBIX  JKHBOXIIBIX  OKa3BIBaeXCH  B  HeCKOITbKO  pa3  MenLine,  xieM  B 
Konxpojie.  Hhbimh  cjiOBaMH,  apanxapiin  cymecxBeimo  noBBimaex  pe- 
3iicxeirmocxL  coKpaxaxejiBHoa  (^yHKpaa  cepppa  k  pecjmpaxy  pAMQ. 
L(HKJiHHeciiaH  AMO  He  BBi3LiBaex  b  MHOKappiiajibnbix  KJiexitax  na- 
kiix-jihoo  panee  ne  npoxeitaBHiiix  peaKpirii.  TWr,  ee  cbophxch  k  no- 
xenqnpoBaHiiio  nepes  cacxeMy  npoxemiKiiHas  aeaiipiiu,  BBi3BiBaeMBix 
BiiyipiiKJiexoBiiBiM  peryjinxopoM  —  Ca2+,  a  itm^hho  k  noxenpnpoBa- 
hhio  coKpaipemiH,  paccjiadjiemiH  11  aKXHBanaiT  rjiaKOJiH3a.  IIodxomv 
mojkho  npepriojioHtiixb,  nxo  B03iiiiKmee  b  pesyjiBxaxe  apanxapiia 
yMeHLineHiie  3aBacaMocxa  dxiix  peaKpaa  ox  pAMO  mo/kgx  6lixb  06- 
ycjioBjieHo  yBejinaeHiieM  nonyjmpaH  a  Moipiiocxa  npoxeBHKBna3,  ko- 
xopbie  peajiH3yiox  >KH3Heirao  Bantiibie  3Beiiba  Kjiexonnoro  Mexadojiaa- 
Ma,  iiocMoxpa  na  yMeaBmenae  pAMO. 

TaKBM  odpasoM,  B3aaMOCBH3B  MOKpy  (^yHKpaea  a  renexuaecKBM 
annapaxoM  odecnemiBaex  npa  apanxapaa  k  $E3HHeciiHM  narpy3KaM 
a  raaoKcaa  B3MeHeHiie  cooxiiomenmi  kjicxomiibix  cxpyiixyp  opraaoB, 
Koxopoe  cxaaoBBTCH  ocaoBoii  3KoaoMHoro  a  9(Jx|ieiixnBHoro  peryjia- 
poBanaa  axax  opraaoB. 

npa  (JtopMapoBaHaa  naMaxa  Mosra  b  neiipoHax,  nan  Clijio  noaa- 
3aao,  peajni3yexc}i  xa  caMaa  B3ainiocBa3B,  a  cooxBexcxBeaao 
mojkiio  apeAnojmraxB,  axo  a  b  axax  KJiexaax  oaa  odecncaaBaex  113611- 
paxejiLiioe  aaKoajieHiie  cxpyaxyp,  arpaioipax  pemaiorpyio  pojiB  b  po- 
ryjiaxopaoM  B3aaMopeacxBiia,  x.  e.  cxpyiixyp,  oxBexcxBcaaLix,  c  op- 
aoii  cxopoHBi,  sa  caaxe3,  penoiiapoBaaae  a  ocBodoaipeHae  Mepaaxo- 
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poB,  a  c  jipyroa  —  3a  pepeamuo  axax  MepaaxopoB  a  peaitpaio  aa  hex 
aepBHoa  kjicxkii.  Taiioe  ii36apaxejn»Hoe  HaKonjieaiie  KjnoaeBBix  Mend- 
paanBix  cxpyiixyp  b  Heapoaax,  odpasyioipax  cacxeMHBia  cxpyaxyp- 
HBia  caep,  Ha  naai  B3rjiap,  MOJiier  6bixb  ochobom  peopraiiasapiia 
MeHiiieiipoHHBix  CHHanxaaeciiax  CBH3ea,  a  xgm  caMBiM  ochoboh  <|>op- 
MiipoBaHim  a  aiionOMiioro  ^ynKpaonapoBanaa  MnoroHeapoHHBix  ca- 
cxgm,  cocxaB.naioapix  anrpaMMBi  naMaxa  Moara.  OaeBapHO,  9xa  ra- 
noxGsa  xpcdycx  MiiorocxopoiinGa  npoBepaa  a  paaBiixaa. 

Pojib  DMopiionajiBHoro  cTpecca 

11  (IiopMHiionaimii  BBicmax  apaiiTapaoHm.TX  pcaapnii  opramiSMa, 

odmiiocTh  aiiHaMnKH  t|)opMiipoRaiiiia  ycnoBHoro  pe^jieiica 

11  ppymx  aflaiiTapaoHHBix  pcaapna  oprainiSMa 

BpGMGnna.a  CBH3B  npaodpGxaex  peraaioipee  3iiaaGnae  b  oc.ym;Gcx- 
BjieHna  BBicmax  apanxapHOHHBix  peaKpaa  opranasMa  ne  caMa  no 
cede,  a  aaii  3Beno  b  cjioatnoii  apxaxeaxype  axax  peanpaa,  a  npeatpe 
Bcero  iiaii  sneno  b  MexanasMe  ycxoBiioro  pe$JieKca,  Koxopwa,  noMii- 
mo  caMoa  BpeMeniioa  cbh3ii,  oxBaxBiBaex  aanapax  ee  i^opMapoBanaa 
a  BOcapoaBBepeHiia.  Ilpa  oxom  Baatnyio  pojiB  b  odpasoRaaaa  ycxoB- 
hbix  pe(J).xeiicoB  arpaex  3anonoMepao  B03niiiiaioipaii:  nop  BjraaiiaeM 
cyipecxBeaTibix  aRMenenaa  Bnearaea  cpepbi  9MopaoHajiBHbia  cxpecc. 
B  cooxBexcxBiia  c  pa3BHBaeMoa  n.  B.  CaMOHOBbiM  HH^opMapaoHHoa 
xeopaea  9M0paa  [1970]  HBJieHiifl  9MOpaa  BORHiiiiaiox  naa  pe3y.Tibxax 
pa3pbiBa  Meatpy  peajibno  cyipecxByioipea  noxpcdnocxbio  opraans- 
Ma  —  noxpedHocxbio  caMOcoxpaneiiiia,  naipeBOH  a  nojioBoa  —  a  ox- 
cyxcxBaeM  pocxaxoaHoa  anc[)opMapaa  0  xom,  bo3MO?kho  jib  ypoBJiex- 
Bopenae  9x011  noxpednocxa  b  pannbix  ycjioBiiHX  cpepbi.  9xo  pacco- 
rjiacoBaaae  Meaijiy  noxpednocxbio  a  HH^opMapaea,  iieodxopaMoa 
pan  ee  ocyipecxBaeHim,  BOcnpimaMaexca  Ha  yponae  iioroh  aopbi  ro- 
jioBiioro  M03ra  a  npimopax  it  B03HiiKHOBeHiiio  nacxopHTpax  iiopxa- 
KaabHbix  BJiaanaa,  aoTopbie  anxiiaapyiox  cnepaajibHbia  HepEnwa  an- 
napax  9Mopaa  —  cacxeMy  Hepanbix  peuxpoB,  pacnojioaieHHHx  b  od- 
jiacTa  ranoxaaaMyca,  ManpaaeBiipnoro  KOMnaeaca  a  cxapoii  aopbi, 
Koxopaa,  no  MHoraM  paniibiM,  arpaex  pojib  CBaayioipero  3Bena  Me>K- 
py  iioBoa  nopoii,  rpe  nepBiamo  onpepeaaexca  pecfiapax  HH(|)opMapaa, 
a  codcxBeimo  nepBBbiM  annapaxoM  oMopaa  b  ranoxajiaMyce.  B03- 
6y/iipenae  axax  peHxpoB  cydEeRxiiBHO  peamisyexca  nan  9Mopaa 
cxpaxa,  xpeBora,  apocxa,  ypoBO.TibcxBaa  a  x.  p.,  a  odx^eiixaBHo  npa- 
Bopax  it  paaBiixiiio  pnyx  cBaRamibix  Mentpy  codoa  HBJieHaa.  UepRoe 

H3  IIIIX  COCXOnX  B  B03aHKI-I0BeHIIH  MITOXOOdpaSHBIX  9M0pil0IiajTbHbIX 
noBepeHnecKiix  peaitpaa,  koxopbtmii  oprana3M  itan  6bi  cxpeMaxca 
3anoJiHHXb  «an(f)opMapiionHyio  nycxoxy»  Meatpy  noxpednocxbio  a 
B03Mo?iinocxi»io  ee  ypoBjiexBopeHaa.  OpmiM  H3  oxiiociixejiLno  npo- 
ci'bix  npimepoB  9MopaoHajibHoa  nonbixita  HOMneHcapoBaxB,  3anoji- 
hhxb  iiH(|)opMapiioHHyio  6pemb  HBjmexca  odopoHExeabiiaa  poMiraaH- 
xa,  ^opMiipyiorpaHCH  y  pexen  ajia  B.apocjibix  Jiiopea,  oiiasaBinaxcn  b 
hoboh  cjiojkhoh  odcxaHOBKe.  JIoMimaHxa  xaKoro  popa  npoHBjmexcH 
B03HHKH0BeHaeM  MHoroodpa3Hbix,  Hepepno  ranep6oaH3apoBaHHBix 

m 


o6opoHHTejiBHi>ix  peaKpnn  na  caMBie  pa3JiHHHBie,  bo  mhoitix  cjiynaax 
JiHmeHHLie  6nojionmecKoro  3naneHiiH  $aKTopBi  cpepbi.  Cjiynanno 
ojiiia  H3  xaiinx  peaKpiiH  MOineT  0Ka3aTbcn  Tonnon,  b  btom  cjiynae 
ona  nojrynaeT  nopKpenjieiine  h  o6pa3yeTcn  noBLiii,  cooTBeTCTByio- 
miiii  cpepe  ycjioBHHn  pecjjjieKc  —  peajiH3yeTCH  apanTapna. 

ApyrHM  BBipajKemieM  OMopnoHajibnoro  noBepemia  hbjihfotgh  nop- 
pawaTejiBHBie  peaKpnn,  noxopbie  HepepKO  pnirryioTca  3Mopnen  cipa- 
xa,  bo3Hhkihgh  H3-3a  nepocxaTKa  HHcJiopMapnn  o 6  OKpyjKaiorpen  cpe- 
7<e.  ITpn  MHoroKpaTHBix,  MHoroo6pa3nBix,  bo  Miiornx  cjiyaaax  6nojio- 
rii'iecKit  neonpaBpamibix  Bapnanxax  Taiioii  peaKpnn  mojkgt  6bitb 
Hanpen  ee  ypaanbiir,  nopKpenjiaeMBin  cpepoii  BapriaiiT,  KOTopBiii  b 
pajiBHenmeM  (fniKcnpyeTcn. 

He  Menee  apnne  npnMepBi  cyipecTByior  b  Miipe  JiaSopaTopnBix 
ycjiOBHBix  pecJureKcoB.  Tan,  b  ancnepiiMeHTax  E.  PI.  HonoBoii  [1069] 
y  cooaKTi  fljiiiTejiBiio  B&ipaCaTBiBajica  pBnr aT e  jibhbih  nmpeBon  ycjroB- 
hi.tm  pe$JieKC  —  nop^eM  KopMyniKH  opnoii  113  nepepHnx  Jian  c  noMo- 
iji;t»io  cnepnajiBiioro  pbiaara.  Bocae  Toro  Kait  k  pbiaary  6bura  npn- 
Kpenjieiia  ppyraa  Jiana,  coOaKa  ynopHo  npopojiiKajia  nopHiiMaTB 
npejKHioio  Jiany,  hto,  pa3yMeeTca,  ne  npiiBopwio  k  nojiynemno 
nnipn.  IIe3(J)$eKTHBnocTB  nopbeMOB  «o6yaennon»  jianbi  BBi3Bajia  y 
rojiopnoro,  ncnbiTbiBaBmero  ciuiBHeiimyio  ninpeByio  noTpeOnocTb  jkh- 
BOTHoro  reriepajiii30BaHH0e  3MopnonajibHoe  BoaSyatpenne,  conpOBoiK- 
paBraeeca  nopBeMaMii  Bcex  neTbipex  Jian.  Hpn  stom  cjiyaaniibiH 
noABGM  jianBi,  k  KOTOpon  6biji  npiiKpenjien  pbiaar,  rrpiiBeji  k  nojiy- 
Hemno  nnipn  —  curnajiBHoe  sHanenne  pbiaara  6bijio  pacKpBiTo.  Ha 
ucHOBe  3Toro  ciiniajia  aepe3  2 — 3  coHeTanna  ctfiopMiipoBajica  hobbiu 
ycjioBHBiH  pe^jieKC.  TaKHM  o6pa30M,  BHeniHe  xaoTiiaecKoe,  snepre- 
THHecKH  pacTO’iiiTejiBiioo  3Mon;iioiiajiBiioe  noBepenne  no  cBoeiiy  6no- 
jioriraecKOMy  3HaaeHHio  aBJiaeTca  Ppiion  H3  nan6ojiee  TBopaecKnx 
peaKpnn  oprami3Ma  —  peaKpneii  noncna  iioboii  mi(])opMapHn,  o6e- 
cneannaiomeH  o6pa30Bamie  hobbix  ycjiOBHBix  petJnieKcoB  11  HaBBiKOB, 
cooTBeTCTByiom,iix  cpepe  oSiixaniia. 

npHMeHHTejiBHo  k  Gojiee  cjiojkhbim  npopeccaM,  cocTaBJiaroipiiM 
ocHOBy  MLinuiemm,  3Mopna  MO/KeT  oSecnemiBaTi.  6Bic.Tpoe  n  Miioro- 
o6pa3Hoe,  bo  MHornx  caynaax  cjiyaairaoe  nepeKOMonnnpoBaiine  pa- 
nee  B&ipaooTaniiBix  naMaxiibix  cjrepon  h,  TaKHM  o6pa.30M,  eo3hkkho- 
Beniie  hobbix  accopnapnn,  t.  e.  b  koiichiiom  cneie  hobbix  npep- 
CTaBjreiTHii  06  onpywaioipeM  Miipe,  nopnpenjiaeMbix  cpepon  11 
noMoraioipHX  ocBaitBaxi.  11  h3mchhtb  cpepy.  CjieAOBaTejn.no,  3Mopno- 
najibnoe  MbimjieHne,  nan  n  OMonnoiiajibnoe  noBeAeHire,  npeACTaBjiaeT 
co6oii  oahh  H3  nan6o.iee  TBopnecioix  npopeccoB  Bbicmen  iiepBiioii 
AGHTeJIbHOCTH  —  npopecc  B03HIIKH0BennH  HAeil  II  naBT.IKOB. 

npHMeHHTejiBHo  ko  Been  3thm  ciixyapiTHM  (k  cjiojkiimm  ii  npo- 
cxbiM  noBeACimecKHM  peaKpimM  oprami3Ma)  KpiiTepneM  npaBiijibno- 
ctii  o6iiapy>Kennoro  b  pesyjibTaxe  OMopnonajibHoro  noncna  yAannoro 
pemeiinn  hbjihiotch  CKJiaABiBaroiAnecn  onTHMajibnbiM  o6pasoM  otho- 
nieniiH  opraHH3Ma  co  cpeAoii,  t.  e.  npaKTiinecKnii  pe3yjibTaT  b  canon 
innpoKOM  CMbicjie  cjiOBa.  J[ocTiirnyTbm  peayjibTaT  cnrnaJin3iipyeT  0 
ce6e  nepe3  MexaHH3Mbi  oCpaTnon  CBA3n,  n  3Ta  caHKpuoHnpyiorpaH 
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a^cjjepenTapnH  cTanoBiiTCn  BantHbiM  (fiaKTopoM  CTaoiiJinsapnn,  orpA- 
iinneniin  «HanAeHHoii»  opraimsMOM  (JjyiiKpnoHajibiiOH  cncxeMbi,  ko- 
Topan  npnoCpeTaeT  peniaioin,ee  3HaneHHe  b  npncnocoGjieHiin  opi  a- 
HM3Ma  k  Aannon  KOHKpeTiioii  cnTyapnn  cpeABi. 

rioHHTne  «AOCTnrnyxbiii  pe3yjibTaT»  cooTBexcTByeT,  na  iiarn 
B3rjiHA,  naBJiOBCKOMy  TepMiniy  «noAKpenjienne»,  noxopoe  BcerAa 
paccMaxpiiBajiocb  nan  pemaionpin  (j>aKTop  (JxipMupoBamin  hobobo 
ycjiOBnope({)JieKTopHoro  CTepeoTnna.  Mmchho  b  otom  cmbicjic  npoA- 
CTaBJineTCH  cupaBeAJinBon  (jjopMyjinpoBKa  H.  K.  Aiioxmia  [1975], 
KOTopbin  nncaji,  hto  Bee  (])y n np  11 0 n a ji bii bi e  cncxeMbi  iieaaBiicnMO  ox 
ypoBHH  cBoen  oprannaapnii  11  ot  nojinnecTBa  cocxaBJimoipnx  nx  kom- 
nonenxoB  iimciox  npnnpiiiiiiajii.no  opuy  11  xy  >ne  (JiyHKpiioHajii.nyio 
apxHTeKTypy,  b  noxopoii  peayjibxax  nnjiaexcH  AOMiiniipyioipnM  ([laii- 
xopoM,  CTaGiumanpyioipuM  oprannaapino  ciicxeM. 

CaM  ({laicx  iioBOOupaaoBaiiiin  (JiyiiKpHonaJiBiiOH  cncxeMbi,  aAGK- 
BaTHoii  cpepe  oCiiTanmi,  liepocxaToneii  ajip  peajiii3apnn  ycToii'iiiBon, 
opneHxiipoBannoii  b  oyAyupoe  aAanTapnn.  Toro  «ixo5bi  non  an 

CJ)  y  1  in  pa  o  n  a  ji  i.n  a  n  cncTeMa  paCoxa.na  oeaouiiioo'ino  11  ne  6biJia  cxepxa 
AencTBneM  npeaBbrnaiinbix  pa3Apa>KiiTejien  iijih  npocxo  TopMowenn- 
eM,  Bbi3BannbiM  xpan3HTopnbiMn  noBeAennecKHMn  AOMHHanTaMH,  011a 
AOJiwna  61.1x1,  ^HKcnpoBana  paccMOTpemibiM  Bbirne  npopeccoM  non- 
cojiHAapnn.  B  nocjieAnee  AecHTHJieTne  nonasano,  nxo  ecjin  nepaoe 
paccMOxpeHHoe  tojibko  nxo  cjieACTBiie  sMopnn  —  sMopnoHajiBnoe  no- 
ueAeniie  —  nrpaex  pojiB  b  B03HHKii0BeHiin  ^lynKpiioiiajiBHbix  ciicTeM 
Bbicinnx  aAanTapnoHHbix  peaKpnn,  to  Biopoe  cjTeACTBiie,  paccMaxpn- 
BaeMoe  b  AaJiKnenineM,  nrpaeT  BaJKnyio  pojib  b  (JmKcapnn  3thx 
cncTeM. 

BTopan  penb  HBJieunn,  B03HiiKaioipan  nop  BJirnmneM  3Mopnn, 
peajiH3yeTCH  BiiyTpn  opraimsMa  n  coctoiit  b  B036y>KAeHiiii  aApenep- 
rnnecKon  n  riinocj)ii3apiio-aApenajiOBoii  chctcm,  t.  e.  b  peannsapnii 
3MopnoiiajibHoro  cxpecca  b  coCcTBemiOM  CMbicjie  sxoro  cjiOBa. 

nPn  B03HiiKiioBeHHii  nanpii/Keinibix  3Mopnn  BKJiioneHiie  ocnoBiibix 
KOMiioneHTOB  cTpecca  nponcxoAHT  b  onpeAejieHHon  noc.n;eAOBaTejiB- 
iiocTH.  Tan,  A11  rnycxo  n  coTpyAnnKn  [Di  Gioslo  et  al.,  1971]  110- 
Ka3ajin,  nxo  npn  B03iiHKH0Beiinn  CHTyapim  yrpo3Bi  y  Kpwc  neMeA- 
jieHHO  peajni30BajicH  3c}K])eKT  KaTexojiaMiiiiOB;  necnojibKO  no3Anee 

(10  ceK  cnycTn)  b  Kpomi  nonBJiHJicn  AKIT  n  Jinnib  nepe3  15— 
60  Mini  —  rjiioKOKopTHKOHAti,  KOTopbie  cpasy  me  Hanmiajin  nopan- 
jihtb  cenpepmo  AKIT. 

OcyipecxinmeMafl  KOMnjieitcoM  cxpeccopiibix  ropMonoB  Mooiijraaa- 
pna  snepreTHHecKHX  n  CTpyKTypHBix  pecypcoB  oprannsMa  n  nepepa- 
na  3Tnx  pecypcoB  b  HiixeHciiBno  (JiyHKpiioiinpyioipiie  cncTeMbi 
(cm.  pnc.  11)  nrpaiOT  Banmyio  pojib  b  o5ecneneiiiiii  oMopnoiiajibiioro 
noBepeHii.H.  OpiioBpeMemio  KaTexojiaMHHBi,  KopTHKOCTepoHpBi  n,  nan 
Tenepn  noKa3ano,  AKTI1  0Ka3bmai0T  npnMoe  BJinfliine  Ha  c[)opMHpyK)- 
ipyioca  b  M03re  noByio  ^yiiKpiioHajiBHyio  cncTeMy  —  nrpaiOT  pojib  b 
o6pa30BamiH  11  oco6eiiHO  b  c[)iiKcapHH  3T0ii  cncxeMbi. 

Pojib  appeneprnnecKoii  peryjiapnn  b  (|>opMMpOBanHH  BpeMeHnon 
cbh3h  onpepejiaeTCH  npiiMBiM  pencTBneM  KaTexojiaMnnoB  11a  ypoBiie 
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ttepBHOH  KJieTKII.  UnBecXHO,  HXO  KaxeXujtaMHPBI  yBejIHHIlBaiOX  pjtflt- 
TejiLHocTB  noxeHpuajia  peHcxBna  h  BxoHipenne  KajiBpna  b  kjicxkh; 
onocpepoBairao  nepe3  pAM<I>  ohii  aKxnBHpyiox  iipoxeniiKiiHa3Bi  jio- 
KajinsoBanHLie  b  kjiiohgbbix  nyHKxax  neiipoHOB.  3xox  nocjiepnHii 
cpBHr  MOJKeT  HMeTB  no  MeHBmeH  Mepe  Tpn  cjiepcxBnn:  $oc(|)opHjiiipo- 
BaHHe  B-c|)oc(J)opHjia3Bi  b  A-(|)oc(J)opiiJia3y,  hxo  npiiBopHx  k  pohojihh- 
TejiBiioii  aKTHBapan  rjnrKOJiH3a;  (Jioc(|)opnjiHpoBaHHe  onpepejiennoro 
KOMnoHeHxa  Menopan  3Hponjia3MaxiiHecKoro  pexHKyjiyMa  BJieiieT  3a 
coGoii  yBejinnemie  cKopocxii  aKXHBHoro  CBH3BiBamiH  KajiBpna  3xhmh 
cxpyirrypaMH;  naKOHep,  (JiociJiopnjiiipoBaniie  nicxonoB  aaiionoMepno 
npriBoprix  k  yBejmneHuio  cKopocxn  xpaHCKpnnpHH  PHK  b  nppax  Kjie- 
xok  h  flonojiiiHxojiBHOM  aitxHBapHH  cnnxe3a  6ejma. 

1  auoo  BJIHHHHG  KaXGXOJiaMHHOB  lia  IipopGCCBI  B030y>KpeHHH,  31IGp- 
roooecriGneima  11  c[)opMMpoBaniie  cxpynxyp  Geccnopno  pon^no  ’ aimi- 
BHpOBaXB  lipopecc  (JopMHpOBaHHH  CIICXGMIIBIX  CXpyKXypHBIX  CJIGpOB 
BOOOipG  H  BpeMGHHOH  CBH3H  B  HaCTHOCXH.  /[eiicXBIIXGJIBHO,  yCXailOB- 
JIGHO,  HXO  nOCJIG  BBipaClOXKH  pa3JIH*IHBIX  yCJIOBHBIX  pG(J)JieKCOB  copep- 
H«aiiHG  npopBapiixcjiBiio  BBopennoro  MeneHoro  nopappeiiajinna  b  cxbo- 
JIOBBIX  oxpojiax  M03ra  CyipGCXBGIIIIO  CHIDKaCXCJI,  HXO,  nO-BHflllMOMy, 
CBHflGXeJIBCXByCX  06  yBGJIIinGHIIOM  CniIX63G  II  pa3BGAGHIII[  MGXKH  II 
06  yBGJiHHGHHOM  pacxopo  Hopappenajinna.  Cooxbgtcxbgiiiio  npn  no- 
paBJiGinm  cnnxeaa  HopappeHajiima  imrnoHxopoM  po$aMiin-p-rnppoK- 
CHJiaaBi  fliioxHJixiioKapooMaxoM  [Ranclt  Gt  al.,  1971]  paamiBajmcB 
BbipaJKGIlIIBIG  HapymGHHH  COXpaHeiniH  BpGMGHHOH  CBH3II:  BBGpGHIIG 
HHruGnxopa  cpasy  ?Ke  hocjig  BBipaGoxini  ycjioBiioro  pei|>jieKca  bbi3bi- 
Bajio  pexporpapHyio^  aMHG3ino,  npn  BBepeiinn  nnriionxopa  2  naca 
cnycxa  9xoro  hg  iiaGjnopajiocB;  npn  bbgpghiiii  nepep  npoBcpKoii  co- 
XpailGHHH  pe<|)JIGKC  HG  peaJIII30BajICH. 

9(|)cJ)eKXBi  fliioxiiJixiioKapGoMaxa  conpoBOiKpaioxcH  3naHiixejiBHBiM 
CHHJKGHHGM  C0fl6p>KaHIIfl  HOpappeHaJIIIHa  H  pO(f)aMHIia  B  M03r6  II  nc 
pGaJIH3yH)XCifl,  GCJIII  OpHOBpGMGHHO  C  HHrHOHXOpOM  BBOpiIXCH  HOpaxpe- 
Hajinii  [DanscliGr,  Fjordingstad,  1975]. 

TaKHM  00pa30M,  HGCOMHGIIHO,  HXO  COXpanGHIIG  (|)II3HOJIOrHHGCKOrO 
COpGpjKaHIIH  KaXGXOJiaMHHOB  B  1'OJIOBHOM  M03XG  HG06x0pHM0  K3K  pjIH 
KOHCOJIHpapHII,  XaK  II  p JIH  BOCnpOII3B6peHHH  BpGMGHHOH  CBH3II. 

3x°My  COOXBGXCXByiOX  pailHBIG  O  POJIH  yBGJIIIHGHHOrO  BBipeJIGHHH 
KaXGXOJiaMHHOB  B  yMCXBGHIIOM  pGHXGJIBHOCXH  HGJIOBGKa.  IIoKa3aHO, 
HXO  npn  PGHIGHHH  apiI(|)MGXHHGCKIIX  3apaH  B  yCJIOBIIHX  COpGBHOBaHIIH 
H  HGCnpaBGpJIIIBOii  KpHXHKH  HCnBIXyCMBIX  poaJIII30BaBHIIliiCH  3M0PH0- 
HaJIBIIBIH  CXpGCC  npHBOpHJI  It  3HaHHXGJIBHOMy  yBGJIHHGUHIO  3I\CKpC- 
h;hh  KaxGxojraMiinoB  c  mohoh.  Bbihchhjiocb,  hxo  y  jinn;,  iimgbhiiix  jiyn- 
hihg  pe3yjiBxaxBi  b  pghighhh  3apan,  3KCKPGPIIH  HopappGHajiHna  GblJia 
nanGojiBniGH  [FrankcnhaGiisGr,  Patkai,  1965]. 

fljtH  o6x,hchghhh  xaitoro  popa  paHHBix  cyipGcxBGnHBiii  imxGpGC 
npopcxaBJinex  rimox63a  Kgxh  [Koty,  1970].  Corjiacuo  paHHOH  rnno- 
XG3G  POJIB  appGHGprHHGCKIIX  CIICX6M  M03ra  B  (|)HKCapHH  BpGMenHBIX 
CBH3eil  COCXOHX  B  XOM,  HXO  aKXHBapiIH  3XIIX  CHCXGM  HpH  HOpKpGnjIG- 
HHH  HOppapJKHBaGX  CJIGpOByiO  aKXHBHOCXB  HGHpOlIOB,  aKXHBH3HpOBaB- 
HIHXCH  nOCJIG  BOCHpHHXHH  yCJIOBHOrO  pa3ppaffiHXGJIH.  B  pG3yjIBXaiG 
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npoiicxopnx  CX0HK06  nOBBIHieHIIG  3(|)(J)GKXHBHOCXII  CHHaHXHHGCKOH  nG- 

pGpann  ii  cJopMiipyGxcH  cbh3b  MG/Kpy  cooxBCxcxByiorpiiMH  cencop- 
hbim  bxopom  h  CTicxGMaMii,  ocyipecxBJiaioHpiMii  HopKpenjiHioipyio 
6e3ycjioBHyio  peanpHio.  Bo3mo>kiio,  tixo  hmghiio-hgpgs  paccMaxpiiBaG- 
Myio  Kgxh  appoHepriro GCKyio  Bocxopaipyio  ciicxeMy  pca.niiByGxcH  po- 
cxaxonno  H3BecxnoG  aKxiiBiipyiomoG  BJiunmie  pGXHKyjTHpuoH  $opMa- 
nnil  lia  cJlOpMIipOBaillie  BpCMCIIIIBIX  CBH3GH  B  rOJIOBHOM  M03r0. 
noKaaaHO,  hxo  cjibGog  nopnoporoBOG  paappa/KeiiiiG  pexiiKyirnpuoii 
(JiopMapiiH,  iipoBGpGnnoc  nocjre  oGynoumi,  yBejimiiBacx  cxoiigiib  co- 
xpanciiiiH  ycjiOBHBix  pgi|)jigkcob,  a  xaiOKG  ycxpanHGX  hjih  yMGHBinacx 
pexporpapiiyio  aMiie3Hio,  BBi3Baimyio  iiiiriioiixopaMii  cimxGaa  Ggjikh 
[Block,  1970].  Bbihchhjiocb  pajioe,  hxo  cjiaGan  cxHMyjrapHH  aaKono- 
Mepno  BBi3i>iBacx  3HaHiixejiBHoe  yBejinnenne  copepjKannH  PHK  b 
rOJIOBHOM  M03rG. 

B  pcjiom  iiweioxcH  ocHOBaniTH  nojiaraxB,  hxo  eo36\picdeuue  adpe- 
nepsunecKou  cucreMbi,  Ha6jiiodaeMoe  npu  crpecce,  u  g  hcicthoctu 
Gocxodmpee  aopeHepzimecKoe  Gjiusinue  peTUKyjisipuou  (fiopMaifUU, 
aKTUGiipj/er  npoyecc  o6pa3oeauiifi  u  nocjiedyiomeu  KOHCOJiudaijuu 
GpeMeuuou  cghgu. 

Bosoy >Kpenn e  riino$H3apiio-appeHajiOBOii  chcxgmbi  npn  omopho- 
HaJIBIIOM  CXpGCCG  MOTKGX  BJTITHXB  HB  (|)OpMHpOBaHIie  BpGMGHHOH  CBH3II 
3a  CHGX  pciicXBIIH  rJHOKOKOpXHKOIipOB  H  AKTF.  B  IiaCXOHipGG  BpGMH 
IIMGIOXCH  POBO.TIBHO  MHOrOHHCJIGIinBIG  pailHBIG  0  XOM,  HXO  r.HIOKOKOpXII- 
KonpBi,  copep>KaniiG  Koxopbix  B  kpobii  Bospacxaox  npH  CXpGCCG  B 
5 — 10  pa3,  Moryx  aKXHBiipoBaxB  npopccc  ^opMHpOBaHHH  bpgmgiiiioii 
CBH3H.  Taii,  Bapoiipo  n  Kogh  [Barondos ,  Cohen,  1968]  noKa3aJin, 

HXO  CMGCB  KOpXIIKOCXepOIia  II  mpp0K0pXH30Ha  CHIIMaex  aMHe3HTO,  BBI- 
3BiBaBHiyiocH  y  MBinien  npiiMeiieHiieM  imriioiixopa  ciraxesa  GejiKOB 
pnKJioreKcaMiipa.  HaKaaMa  [Nakajama,  1975,  1976]  nopxBOppiui  3xo 
HaGjiiopeHiie,  bboph  KopxirKocxGpoiipBi  nocjie  BBipaGoxKH  peaKpioi 
nacciiBHoro  iiaoeramiH.  On  noKanaji,  hxo  BBepcinie  Go.hbhtiix  p03 
KopxHKOcxeponpoB  yjiyHmaex  naMHXB  y  njioxo  oGynemiBix  jkiibox- 
hbix.  iie  nojiynaBHrax  HHKaKHX  npenapaxon. 

npn  BMopnoiiaJiBnoM  cxpecce,  B03niiKaioni;eM  b  npopecce  (JiopMii- 
poBaumi  noBBix  hbbbikob  ii  noBepennecKiix  peaKipiii,  peHB  npex  o 

peHCXBIIII  IIMGIIIIO  60.HBIIIIIX  p03  r.HIOKOKOpXIIKOHpOB,  KOXOpBie  yMCHB- 

niaiox  copepn^amio  cepoxoHnna.  HbGbixok  cepoxoHHHa,  khk  H3Becx- 
110.  X0pni03iix  cHHxes  nyKJieiiHOBBix  khcjiox  II  GejiKOB  [Essman, 
1971],  a  xaiOKG  CHHjKaex  aKXHBiiocxB  po^iaMHneprHHecKOH  chcxgmbi, 
iirpaTOipeii  Banmyio  pojiB  b  npopeccax  naMHXH.  TToaxoMy  mojkho  py- 
MaXB,  HXO  IIOpX>eM  KOIipGHXpapHlI  I’JI lOKOKOpXITKOHpOB,  peaJIH3yT0ipiIH- 
ch  npn  3MopHonajiBHOM  cxpecce,  CHnwaex  copepwanne  cepoxoiiHHa 
po  vpoBHH,  npn  KoxopoM  BOBpacxaex  hhxghchbiiocxb  cmixesa  ^nyK- 
jieiiiioBBTx  khcjiox  II  Ggjikob  ii  aKXHBHOCXB  po ({) a M H h e p XH H e C K ( ) H  CII- 
cxeMBi.  B  more  npopecc  (fiop^inpoBaumi  anrpaMMBi  naMHXH  okbsbi- 

BaeXCH  aKXIIBIipOBailHBIM. 

CyipecxByiox  11  imwe  oo^Hcnemni  anxiiBiipyioipero  peiicxBini 
KopxiiKocxepoiipoB  h a  npopeccBi  naMHXH.  TaK,  no  MHenmo  Onypa 
h  aBiopoB  [Flood  et  al.,  1978],  KopxHKOCTepoH  peiicxByex  Ha  (^op- 
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MiipoBamie  naMHTHoro  cjiega  nogo6Ho  gpyniM  CTHMyjiHTopaM,  ne 
bjiiihioihiim  npjiMo  Ha  cnHTe3  SejiKa,  ho  ycHjiHBaiomnM  hhtghchb- 
iioctb  BoaoyjK^eHHH  ii  KpaTKOBpeMeHnyio  nanuTL.  B  cooTBeTCTBini  c 


otiim  npeACTaBJieimeM  no/yueM  KOHpeHTpapHH  KopTHKOCTepongoB  npn 
crpecce  MOgyjinpyeT  Boady/Kgoniie  peHTpajiBHOH  HepBHon  chctgmbi 
TaKHM  o6pa30M,  HTO  oSecnemiBaeT  ycKopeiiiiBiii  nepexog  KpaTKOBpe- 
MeHHOH  naMHTH  b  gojrrOBpcMGHiiyro. 

AKTr  ii  ero  ,n;opHBaTBi,  kbk  bbihchhjiocb,  TaKJKe  oSnagaiOT  npn- 
MBIM  AGHCTBHeM  Ha  $HKCaiJHIO  HaMHTIIOrO  CJie^a  B  M03re  II,  BBIfle- 
JrilHCB  B  yBOJ[J[tieHIIOM  KOJIIIHeCTBG  BO  BpCMH  SMOIJHOHajIBHOrO  CTpeC- 
ca,  Moryr  HrpaTB  isaumyio  pojiB  b  o6pa30Baniin  iiobbix  ycjiOBHBix 
pecpjIGKCOB. 


I  no  c  coaBxopaMii  [Rocs  Gt  al.,  1974]  o5iiapy>KiijiH,  hto  nocjiG 
BBipaooTKH  ycjiOBnoro  pG(|)jiGKca  H36GraHHH  y  MBimen  yBGjriiHii  BaoTCji 
BKJHOHeHHG  aMHHOKHCJIOT  B  fiojIKII  M031U  II  1I6HGIIH.  9tOT  3(|)(f)0KT  EG 
6BIJI  Cncu;iI(|)HHGCKIl  CBH3aH  C  IipopGCCOM  oCyHGIIIIH  —  on  3aKOHOMGp- 
IIO  B03HHKaji  hocjig  SojiGBoro  pa3flpa?K6HiiH  jian  iijiii  cmiBHoro  3By- 
KOBOrO  pa33pa>KGHIIH  H  BCGl'ga  CbIJI  BBipa/KGII  CHJIBHGG  B  M03rG,  HGM 
B  itghohh;  nocjiG  iigckojibkiix  flHGH  odynemiH,  Korfla  CTpocc,  cBH3an- 
iiBrii  c  HanajiBHBiM  3TanoM  BBipaooTKH  pciJuiGKca,  oTcyTCTBOBaji,  hg 
6bIJIO  II  aKTIIBapiIH  CHHTG3a  6GJIKa  B  M03rG.  3th  (JiaKTBI  yKa3BIBa.mi 
HTO  CTpGCC,  B  TOH  IIJIII  HHOH  MGpG  COnpOBO>KgaTOHi;nn  HanajIBHBIH  3Tan 
c[)OpMIipOBamin  HOBOTO  petjlJIGKCa,  BBI3BIBaGT  IGHGpaJIIiaOBaHHyiO  aK- 
TIIBapHIO  CHIITG3a  6GJTKa  B  M03TG. 

J[aira  [Dunn,  1976]  BocnpoiiaBGJi  3tot  SKcnopiiMeHT  na  agponaji- 
3KTOMnpOBaiIHBIX  /KIIBOTIIBIX  II  nOKa3aJI,  HTO  cflGTIO-MGII  rGHGpaJIII30- 
BaHHOH  aKTHBapHII  6HOCHHTG3a  BOCnpOH3BOAIIJICH,  HGCMOTpH  Ha  HpG3- 
BBinailHO  HH3KHH  ypOBGIIB  KOpTIIKOCTGpOH/lOB  B  KpOBH,  II,  CJiegOBa- 
TGJIBIIO,  IIG  3aBIICIIT  OT  HX  /(GHCTBIIH.  On  BBIgBIIIiyJI  npGflnOJIO/KGHHG, 

hto  rGnGpajiH30BanHaa  aKTHBapiin  6iiociniTG3a  6ojiKa  b  mostg  na  nep- 
BOM  3TanG  oSyUGIIHH  BBI3Baiia  AKTr.  BcKOpG  BBIHCHHJIOCB,  HTO  BBG- 
ji;giihg  6ojiBiniix  p;03  AKTF,  a  TaiOKG  MGJianopHTCTiiMyjinpyiomGro 
ropMona  rnno^naa  ^ghctbihgjibho  CTiiMyjnipyeT  cnnTe3  Sojina  b  M03- 
re  [Rudman  Gt  al.,  1974]. 

HanoHcp,  Pngirar  [Reading,  1972]  ycTaHOBHJi,  hto  chhtgtiihg- 
ckiih  AKTR  4_10  (nGiiTiigHBiii  $parMeHT,  itohtii  hg  bjiiihioth;iih  na 
ceKpcpnio  KopTHKOCTepongoB)  yBGjriimiBaeT  bkjiiohghiig  14  C  jieiigH- 
11a  b  dejiKii  M03ra  npBic.  /[ajiee  bbihchhjiocb,  hto  gjiniejiBiioc  BBG^e- 
niiG  AKTRi-io  BoccTaHaBjoiBacT  chiukoiiiioc  cogepiKaime  PIIK  h 
yMGHBinGHHBIH  6lIOCIIIITC3  f)6JTKa  B  M03F6  rMnO(J)II33KTOMIipOBaiinBIX 
ikhbothbix,  a  TamKe  ycTpannoT  naCjiiogaeMBio  y  mix  Hapyrncunn  no- 
BeflGHHH  [Schotmann  Gt  al.,  1972;  de  Woid  Gt  al.,  1973;  do  Weid, 
1974].  Ha  ocHOBe  stiix  h  gpyrax  $aKTOB  Rami  cifiopMyjmpoBaji 
bo  cbm  a  iiiiTepecnyio,  na  nam  B3rjiHg,  rnnoTGay  0  pojin  cTpocca  b  mg- 
xannsMG  naMHTH  Moara.  B  cootbgtctbiiii  c  3toh  rnnoTG3oii  CTpecc, 

BBI3BIBaeMBlH  JIIo6bIM  gOCTaTOHHO  CHJIBIIBIM  pa3Apa5KIIT6JieM  H  H03T0- 
My  nadjiiogaeMBin  b  Hanajio  ooyneHMH  jiiodoMy  naBBiny,  BBi3BiBaGT 
yBGJtunenHBiH  BBixog  AKTr  h  AKTr-noflodHBix  ropMonoB,  KOTopuie 
noMHMo  CBoero  bjihhhhh  Ha  HagnonenHHKH,  ^GHCTByiOT  npHMo  ua 
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M03r,  rp;e  BBi3BiBaioT  aKTHBapmo  ciiHTe3a  nyKJienHOBBix  kiicjiot  11 
5ojiKa.  3Ta  rGH6pajiii30BanHaH  aKTiiBapiiH  6nocHnTe3a  hbjihgtch  ne 
npocTo  (f)OHOM,  a  Banmoii  npegnocBumoH  «jih  ^opMupoBamm  jio- 
KajiBHBix  CTpyKTypnBix  h3MGHGHIih,  cocTaB.Tnromirx,  KaK  Gbijio  nona- 
3aHO,  cym;ecTBO  3HrpaMMBi  naMHTH,  hjih  BpGMennoii  cbhbii. 

B  pGJIOM  H3JIO®GHIIOe  CBIIflGTGJIBCTByeT  0  TOM,  HTO  HH  npiIMGpC 
naMHTH  M03ra  h  BBicmux  aganTannoHEBix  peaKmra  opraimsMa  mojk- 
no  cymGCTBemiBiM  o6pa30M  KoniipeTHSHpoBaTB  c^opMHpoBaBmyrocH 
panee  KOimemiHio,  b  cootbgtctbiiii  c  KOTopon  pojiB  cTpccca  nan  no- 
cHGpn^HHGCKoro  KOMnonGHTa  a;iairraiuin  coctoht  b  tom,  hto  on  no- 
TenpiipyGT  c]>opMiipoBanHG  ciicTGMiioro  cTpyitTypnoro  cjicji;a,  cocTaB- 
.THioni;ero  ocnoBy  cncniTc|nnccKoii  aganTapHii. 

Jl^GHCTBHTGJIBnO,  IIMGIOIH;iIGCH  $aKTBI  nOSBOJIHIOT  KOHCTaTIipOBaTI., 

uto  AKTr-no^oonBiG  ropMoiibi  h  rjnoKOKopTHKOiiABi  npn  OMopno- 
najiBHOM  cTpocce  BBisBiBaioT  B  M03FG  rGiiopajiHsoBaniioe  yBejinnenne 
CHHTG3a  PHI?  H  Cejina,  a  Tan >kg  rGHepaJiHSOBamiBie  H3MenGHHH  mgah- 
aTopnoro  odMGHa. 

Bo3oy?K/i,ennG  aApeiiepriuiGCKoii  CHCTeMBi  tbkhig  cnocoPc/rByer 
3T01I  aKTHBamin,  ofliiano  ponB  KaTexojiaMiinoB  b  otjiiihhg  ot  AKll 
H  rjIIOKOKOpTHKOHflOB  nG  OrpailHHHBaGTCH  reHepajIH30BaHHBIM  3Ci)(l»GK- 

tom,  Tan  nan,  homhmo  ryMopajiBnoro  aghctbiih  na  bgcb  most,  ohh 

gGHCTByiOT  nepG3  CHCTGMBI  BOCXOgflnjIIX  agpGHeprHHGCKHX  BOJIOKOH 
nenocpGACTBeHHO  na  $opMiipyiorgyiocH  MnoroneiipoHnyTo  cncTeMy 
cnGmidninGCKOH  a^anTapiiH. 

rGnepaJiH30BaHHaH  pcryjiHTopHaH  aiiTiiBapiiH  diiocimTesa  iiyioiGH- 
hobbix  kiicjiot  h  6eJiKOB  h  HanpaBJieimoG  bjihhhiig  aflpeHepriinecKOH 
peryjiHHmi  b  coBOKynHOCTii  o6jicrnaioT  B03niiKH0BGniie  h  (pHKcapino 
BpeMennon  cbh3ii  Me?KAy  paHee  iiHgn$(|)GpeETiiBiMii,  a  iiBrne  3naHit 
MBIMH  pa3gpa/KIITGJIHMII  II  OnpGAeJieiinOH  6e3yCJIOBHOpe$JIGKTOpHOII 
AGHTGJIBHOCTLIO.  OflHn  H3  M6xanii3MOB  3T0T0  odnemaiomero  ^enCTBIIH 
3MopHona.Tbnoro  cTpecca  na  npopccc  (jpopMupoBaumi  naMHTH  Mosra, 
no-BHAHMOMy,  coctoht  B  tom,  HTO  npeflBapiiTGJiBHoe  yBGJiiineiiiiG  pe- 
3GpBar  PHK  II  6ejnta  b  nciiponax  mo>kgt  ycnopiiTB  oopasoBa- 
nne  CTpyKTyp,  npe^onpeacJiHioipiix  pGopraini3apHio  MGwnenpoHHBix 
ClIHanTHneCKHX  CBHBGII  npil  HHTeilCHBHOM  B03<1y}KpCHIIH  flOMHHIipyiO- 
meg  _  OTBeTCTBGHHOH  3a  juaniiyio  peaitpHio  MHoronenpoiiHoii  koii- 
CTGJIJIHUHH.  B  3THX  yCJIOBIIHX  pGa.niI3yiomaHCH  B  KaiKgOM  B03oy?KgGII- 

HOM  Iieuponc  nsaiiMOCBHSB  MejKgy  ({lyHKpiieH  h  rGHGTHnecKHM  anna- 
paTOM  OCymeCTBJTHGTCH  6oJIGe  3$(flGKTIIBnO  H  dBTC/i  pee  npHBOJIH  I  K 
AopMHpOBailHTO  MGJKHGHpOHHBIX  CBH3GH  II  MHOrOIieMpOIIIIOrO  CITCTeM- 
HOTO  CTpyKTypnoro  cjieAa,  coc/raBJiHiomero  ocnoBy  cnepn(|)HHecKOH 
aganTaniin  k  Aannoii  pea.7ii»iioii  o6cTaiiOBKO. 

Tokum  o6pa30M,  DMOiiuu .  neu36eMiio  eo.mimawuiue  npu  peweuuu 
jiio6ou  deiicTeureAbno  noeou  sadanu,  c  oduou  cropoiibi,  nopooicdawr 
unoeoo6pa3Hhie .  nacro  jimunecKU  Heo6ocuoaamiue  peannuu  3M0ifun- 
uajibHOzo  noeedenun,  noropbie,  no  ciju^ecrey,  npedcraojisnoT  co6ou 
dopoeocTOHU{uu  noucn  onTUMxuibnozo  cnocoda  aoanTayuu,  ac  dpy- 
g0u  —  6KjiK)H(iior  cTandapTHbiu  Mexauu3M  crpecc-cuud poMa.  Iloc.ie 
uuu  uzpaer  pojib  HeodxoduMoeo  3eena,  eo-nepeux,  s  ouepeerunecKOM 
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l6^TVeHUU  aM0fUOHaMH^  noeedemecKou  mrusHocm,  r  e  no- 

menuZZlT’  a  e0~lT°Vr-  8  $™camu  M0330M  npaeuM„oeo  pe- 
wenux  adanra^oHuou  sadauu  nocjie  roeo,  nan  oho  Haudeno  P 

i’orn  CTpecc-CHHflpoMa  HMenno  b  oSpasoBaHHH  h  faKoaniiH  or 
cxeMHoro  cTpyKTypiroro  Me«a  bltciuhx  ananTapuoHHB.x  p  anS  a  xo- 
pomo  coraacyeTca  c  tcm  ^sktom,  hto  no  Mepe  ynpo-iemia  dthx 

J  TXa  SC0BM  mT™0BaSH  ™H«P°M  3T0T  aaKoHDMepHo  h«dt 

?Ha[® iqfiji  ’  MaP'l53HKC  [Marchbanks,  1960],  a  noalte  Xra 
Lg-o?’  JL  T?’  BT0  B°  BpeMH  n0neT0B  H  nocne  hototob  y 
rZeZe 17 r™M,PB01II|“a  aanoHOMepno  nOBLimaeTca  bh- 
,8P°W!  C  M0H0&'  n°  MePe  JieTiie- 

1™  n  PT“  nJa  yMeHBmaCT“-  B-  H.  ropomoBa  H3  JiaCopa- 
,  '  a3yM0Ba’  H3Y,aH  aKCKpemno  KaxexoaaMHHOB  c  mohoh 

noKaaajra,  axo  y  MOHxaaraiiKOB  no  Mepe  yBejmnemrn  bbicoxbi  hi  ko 

IZlrZlT*  ZtTan’ C  4  W>  24  M 

*aP«X.  ^liSSaSS"”  ™  M6Pe  yBera™H“  paSoaero  ctb- 

TaitHM  oSpaaoM,  peamsosaB  cboio  Pojil  b  <S>opMHpoBaHHH  CHCTeM- 
noro  CTpyKTypHoro  arena,  noTeEpaposaB  $opMHpoBaHHe  ycTotamofi 
faeTCE  K0H  aflanTaPH11’  cTpecc-cEBflpoM  nocTeneEHo  cb™ 

HsUTOSteHBOfl  n03B0,IHeT  npn6aEHteHHO  HaMGTHTB  OCHOBHBie  cxa- 

ycaOBHOro  Pe$JreKca  II,  no-BHflUMOMy,  6oaee 
gjio/khmx  aflanTapHoiiriLix  peaKpnn  oprami3Ma. 

OCHOBHBie  cxaniui  (JwpMiipoBaHiia  ycaoBHoro  pe&aeKca; 
otjiuhhh  ii  oSipiie  nepxbi  Bbieurax  n  npocTbix 
aflanTapiioHHwx  peaKpiiii  opramisMa 

riepBan  cxaAHa  6biaa  oSoananena  H.  n.  IlauoBmf  nan  cxaana 

oim^rnT^T’  TaK..KaK  B  3T0T  nepnoA  opramrsM  oxisenaex  ne'  na 
t'  !™  cnePH$HnecKnn  pasApaaraxeab,  a  iia  MHorae  6jiH3KHe  hjih 
;t  e  flajieKne  ox  Hero  paaApawnxean  h  oxBex  sxox  npoaBaaexca  re- 

rri30naHIT011  flBHraT®Jttno*  Peanmien,  conpoBownaion^eficH  6oai>- 
niHMii  CflBHraMH  KpoEOofipameHHH,  ^Lixamin  h  «pyrnx  oerexaxiiB- 
hmx»  cJ)yHKipiii.  H3BecTHBiii  ncnxnaxp  B.  H.  Ochhob  r  19261 
ir  TT.  B.  Chmohob  [1970]  oSocHOBanno  opemiBaiox  axox  nepnoA  KaK 

3MOPHOII ajIBHBIH.  B  COOTBeiCTBHH  C  H8JI02KGHHBIM  DTO  nePHOA  nOHC- 

B  DaMrar^Tnn^””  /HOrOTTeip®IIHOii  ^ynKmiOHajiBno ir  chctomh, 
rrL  l  P  B  6mn*eM  o6Pa3yeTCia  BpeMeiman  cbhsb.  B  Aaii- 
1  nePir°Ae  cHCTeMa  eipe  He  cjiojKHJiacB,  ona  tojibko  HaMenaeTca  it 
oxBaTBiimex  hbho  H36Bixolmoe  KOjmnecxBo  a^^epenxoB  h  a^^epen- 
™  noJIyi,aeT  CBoe  BBipaHtenne  b  reiiepajnraoBainiBix  peampinx 
BBipajKeHHOM  cxpecc-CHH^poMe,  renepamraoBaHHOH  anxiiBamrii  cinixe- 
3a  HyKJieHH°BBix  kiicjiox  II  6ejiKOB  b  rojiOBHOM  Moare.  TTo  cynrecxBv 

!ZZ,COtieTam,e/OHCKa  a«eKBaTHOfi  ^yHKpHOHajIBHOH  CUCTCMBI  „ 

I  01 OBHOCXH  M03ra  ^HKCHpOBaXB  3Xy  CIICXeMy. 

Bxopan  nepexoflnan  cxaAnn  xapaKxepusyexcn  xeM,  nxo  BpeMen- 
nan  cbh3b  b  Mosre  BOSHHKjia,  x.  e.  HMeexca  onpeflejieHHan,  Aocxa- 
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tonfio  orpaHnneHsan  MHoroHenpoHHaa  ^yHKpnoHajiBHaH  cncxeMa, 
oxBaxBiBaKtmaH  npeflciaBiixejiBCXBO  ycjioBHoro  h  6e3ycjiOBHoro  pa3- 
flpa^HxeJien.  B  axon  cncxeMe  peajni3yexcH  HHxencnBHoe  h  Aocxaxoq- 
no  KonpeiixpiipoBamioe  B03oy>KfleHiie,  nepe3  Mexami3M  bbi- 

3BiBaioin;ee  sHaBiixejiBHyio  aKXHBapmo  cnHxe3a  HyKJieniioBBix  kiicjiox 
ii  6ejiK0B.  Hhbimh  cnoBaMH,  npopecc  B036yH\flennH  BBi3BiBaex  koiico- 
jiHflapHio  n  cocymeciByex  c  Hen,  ii  b  uxore  ii^ex  (jpopMiipoBaime  cn- 
cxeMHoro  cxpyKxypHoro  cjiefla,  cocxaBJiaioipero  ocnoBy  cnepM^nne- 
cKoii  a^auxapiin.  Hbjigiiuji  renepajni30Baimoro  oMOpiionajiBiioro  no- 
BeAeHHH  ii  cxpecc-cmiflpOMa  npn  9xom  onaaBiBaioxcH  h3jihiiihiimii  m 
6Bicxpo  iiAyx  na  y6BijiB. 

TpexbH  cxaftiia  ciJjopMHpoBaBmerocH  ciicxeMnoro  cxpyKxypHoro 
cjie;i,a  xapai<xepn3yeiCH  xeM,  nxo  noBbiii  ycjioBiiope^jieKxopiiBiii  cxe- 
peoxim  HBJiHercn  ycxoiiiniBBiM,  noxoMy  nxo  B03HHKinaH  b  M03re  no- 
Ban  MHoroHeiipoHnaH  cncxeMa  BpeMeHnaa  cbh3b  —  anrpaMMa  ^naMH- 
xii  cxpyKxypiio  3aKpenjieHa.  Cmixes  nyiuieiiHOBBix  kiicjiox  ii  oejiKOB 
b  neiiponax  oxoii  cncxeMbi  He  yBejninen.  OcyipecxBJieime  npno6pe- 
xemioii  peaKpini  BecBMa  skoiiomiio;  oHa  ne  conpoBO>K1n1aexcji  muie- 
niieM  3MopnonajibHoro  noBe^eHHH  u  cxpecc-cmiApoMOM. 

HexBepxaa  cxaflua  xapaKxepH3yexcH  paapyrneimeM  cjio>KHBinero- 
ch  cxpyKxypnoro  cjie^a  h  yxpaxoii  /j,ocxnrnyxoii  aflanxapmi;  b 
3HOJiomiiecKHX  ycjioBimx  OHa  oSbibiio  ne  pa3BHBaexcH.  B  cnen,iiajiB- 
ii bix  ycjioBiinx  npii  paji,nKajiBnoM  H3MeHeniiii  aAanxapHOHiioil  npo- 
rpaMMBi  oprami3Ma  n  flaffie  b  ycjioBimx  XHJKejioii  naxojionm  penB 
oobi'iHO  iiAex  oo  yramemiH  BpeMennoii  cbh3II  hjih  o  Hapyrnemiax 
b  annapaxe  ee  BOcnpoii3BeAeHHH,  a  ne  06  iicxhhiiom  iicxie3H0BeHHH 
ciicxeMnoro  cxpyKxypHoro  CJieAa. 

B  uxore  mojkho  KOiicxaxiipoBaxb,  nxo  ^HiiaMHKa  pa3BHXHH  bbic- 
uiiix  a^anrapHOHEBix  peaKpuii  opraHH3Ma,  ocnoBaHHBix  na  naMHXH 
M03ra  oxjiimaexcH  ox  flHHaMHKH  pa3BHXHH  oonee  npocxbix  aj^anxa- 
Phohhbix  peaKpiiii,  ocuoBaimbix  Ha  flonepBiion  nanaTH,  raaBiibiM  06- 
paaoM  xeM,  nxo  nepBaa  cxafliia  o6pa30Bamia  ycjioBHoro  pe(|)JieKca 
ii  6ojiee  cjio/Khbix  aAanxiiBHBix  peaKpnH  BcerAa  aBJiaexca  cxaAHen 
noncKa  IIOBOH  (JiyHKAHOHajiBHOH  cncxeMbi,  Koxopaa  b  AaJiBiieHUieM 
(JjHKcupyexca  b  o6pa3yioipeMca  ciicxeMHOM  cxpyKxypnoM  caeAe. 

IIpii  oTiiocuxeabiio  npocxbix  aAanxapiiOHHBix  peaupnax^y  B3poc- 
j!bix  moAeii  h  jkhboxhhx,  uanpiiMep,  bo  BpeMa  npHcnoco6aeHHa  K 
$H3HaecK0H  HarpysKe  nan  neAoexaxKy  KHcaopoAa,  b  nepBoii  cxaAHH 
npopecca  peaaii3yioxca  inixeiicHBiiaa  rnnep^yiiKAHa  h  oxnocHxeab- 
naa  (l)yHKiuioHaabnaa  HeAOCxaxoaHocxb  roxoBoii  (J)ynKii,H0iiaaBii0H 
cncxeMbi,  Koxopaa  6biaa  renexiiaecKH  3anporpaMMiipoBana  h  caoJKH- 
aacb  b  paimeM  oiixorene3e.  Ha3HaxieiiHe  (J)opMiipyioiii;erocH  b  Aaab- 
HeiimeM  ciicxeMnoro  cxpyKxypnoro  cneAa  cocxohx  b  xom,  hxo6bi  iio- 
bbichxb  Momnocxb  axon  npeAcyinecxByromeH  cncxeMbi  —  pacmHpuxb 
3BeH0,  aHMiixupoBaBHiee  ee  <$ynKAHio,  ho  ne  b  xom,  xixo6bi  ^HKciipo- 
Baxb  CHCxeMy,  bhobb  B03HHKHiyio.  lloanocxbio  coaHaBaa  3naaeiiHe 
3xoro  pa3aHnna,  Monmo  BMecxe  c  xeM  yKa3axb  paA  oSipnx  aepx 
npocxbix  h  6oaee  caoJKHbix  aAanxapHOHHbix  peaKpHH  opraHH3Ma. 

1.  Heo6xoAHMBiM  3BeH0M  $opMHpoBaHHH  BBiciHHx  aAanxan;HOH- 
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ebix  peaKn,ni:  oprammia,  TaK  JKe  KaK  h  bcgx  npounx  flOJiroBpe- 
M6HHBIX  aflanxaU,HOHIILIX  peaKI^HH,  HBJIHeXCH  B3aHMOCBH3B  MeHxfly 
^yHKpaet  h  renexHuecKHM  annapaxoM  KJiexKH.  Hmghho  pcajiasariinH 
BTOrO  MGXaHII3Ma  BHyxpiI  HGlipOHOB  OOGCIIGHHBaGX  pGOpraHH3ai];nK) 
CHHanXHEGCKHX  CBE36H  MGJKfly  HHMH  H  (|)OpMHpOBaHIIG  MUOrOHGII- 
poHHbix  chcxgm,  cocxaBjimomnx  ocnoBy  liaMHxii  M03ra. 

2.  ^OKasannoG  npn  oxhochxgjibho  npocxtix  flOJiroBpeMeiiHBix 
npHcnocoSnxGJibHbix  pearajHHx  oprammia  nojiojKemie,  uxo  npn  a/jan- 
xan;HH  nponcxo^Mx  H3MenenHe  cooxHomeHHH  kjigxoehbix  cxpyKxyp  — 
H30IipaXGJIbHOG  yBGJIH4GHH6  MaCCbl  H  MOLU,HOCXH  CXpyKXyp,  OXBGX- 
CTBGHHbix  3a  BocnpHflxiiG  ynpaBJifliomnx  ciirnajiOB,  renepaipiio 
B035y>K/l,GIIHH  H  X.  fl. —  C  COJIBIHOH  flOJIGH  BGpOHXHOCXH  MOJKGX  HrpaXB 

pojib  b  (JopMHpoB anim  ciicxGMiibix  cxpyKxypHBix  bbichihx  a^anxa- 
u;noHHbix  pcaKpuii. 

3.  GxpGCC-CHHflpoM  nrpaex  pojib  HGcnGi];n(|)H<iGCKoro,  ho  hgo6xo- 
fliiMoro  3BGHa  KaK  npocxbix,  xaK  h  Bbicmnx  aflanxapHOHHbix  peaK- 

Pojib  Gro  bo  bcgx  cjiyiaax  cocxohx  b  xom,  nxo  ^annwii  cim- 
flpOM  nyXGM  IipHMOI’O  fleHCXBHH  ropMOHOB  H  MGAHaXOpOB  H  nyXGM 
HanpaBJIGHHOrO  nepepaClipefleJIGHUH  pGCypCOB  IIOXGHIi,HpyGX  (JopMHpO- 
BaiiHG  CHcxGMHoro  cxpyKxypnoro  cjie/ja,  cocxaBJiHiomero  ocHOBy  cne- 
ii;h(|)Hhgckoh  a^arixapim. 

4.  B  pa3BHXHH  bbichihx  aflanxapnoHHBix  peaiopiH  opranH3Ma 

MOJKHO  BblflGJIHXb  HGXbipG  CXaflHH,  HG  XOHtflGCXBGHHbIG,  HO  BO  MHOrOM 
CXOflHbIG  C  TGMH  CXaflHHMH,  KOXOpbIG  pGaJIH3yiOXCH  HpH  pa3BHXIIH 
Mpymx  aflanxau,HOHHbix  peaKpHH  oprann3Ma. 

3xn  o6hj;hG  HGpXbl,  H  npGJK^G  Bcoro  pojib  B3aHMOCBH3H  (|)yHKIliHH 
h  rGHGXHHGCKoro  annapaxa  b  cjDopMHpoBaHHH  cxpyKxypnoro  6a3Hca 
bcgx  flOJiroBpGMGHHbix  aflanxapiioHH&ix  poaKpHH  opraHH3Ma,  hmgiox 

BBJKHOG  CJIGflCXBHG,  KOXOpOG  COCXOIIX  B  XOM,  HXO  aKXHBailiHH  CHHXG3a 
IiyKJIGHHOBblX  KHCJIOT  H  6gJIKOB  B  KJIGXKaX  CJIO/KIIBIHGHCH  $yHKU,HO- 

najibiioii  CHCXGMH  cocxaBJiaex  hgoSxo^hmog  3bgho  KaK  Bbicnmx,  xaK 
h  caMbix  npocxbix  ji;oJiroBp6M6HHbix  aAanxapiioHHbix  peaKipin.  IIo  cy- 
ipecxBy,  3xo  03Hauaex,  uxo  renepajiH30BaHHaH  aKXHBaipiH  6nocimxG3a 
HyKJIGHHOBBIX  KHCJIOX  H  OGJIKOB  B  M03rG  —  HaKOnjIGHHG  HGKOXOporO 

H36bixKa  PHK  h  Ggjikob  rrocjiG  nepeneceHHoro  3MoipioHajiBHoro  cxpec- 
ca  hjih  nocjie  nocxeneiiHOH  a/i;anxan;uH  k  rnnoKCHH,  Koxopyio  mbi 
paccMoxpojiH  B  npeAbiflyn^Gii  raaBe,  mojkgt  noxeHpHpOBaxb  npopecc 

^HKCai^HH  BpeMGHHBIX  CBH3GH  H  BOoCipe  npopeCC  |)HKCan;HH  BBIC- 

hihx  aflanxan;HOHHBix  pcaKpnn  opraHii3Ma.  TaKHM  o6pa30M,  naMeua- 

GXCH  HHXGpGCHan  B03M0JKH0CXB  HCn0JIb30BaHIIH  OXHOCHXGJIBHO  npOC- 

cxbix  aflanxapiiOHHBix  peaKipin  fljm  aiiTiiBnoro  bo3Aghcxbiih  na  bbic- 
ihhg  aflanxannoHHBiG  peaKipm  opraiiH3Ma. 

B  cooxbgxctbiih  c  3THM  mbi  oScyjpiM  TcnopB  bjihhhhg  a,n;anxa- 
h;hh  k  rnnoKCHH  na  naMHXB  h  noBeflemie  jkhboxiibix. 
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Bjmjrane  aflaiiTaiptii  k  rnnoKCHH 
Ha  <J)opMHpoBamie  BpeMCHHbix  cBfl3eii,  noBeaemiG 
H  pe3IICTeHTH0CTB  M03ra  K  nOBpCHv^aiOUpiM  (|)ai!TOpaM 

Pojib  cbogbpcmchhoh  aiiximapiiH  cnnxG3a  nyKJiGHHOBBix  khcjiot 
n  Sgjikob  b  (JjopMHpoBaiiiiH  cxpyiixypHoro  6a3iica  aflarixaipiH  k  (JiaK- 
xopaM  cpGABi  ocoGghiio  onpc^ejiGHHo  BBicxynaGx  npn  aflanxaipiH  k 
rnnoKCHH,  xait  kbk  b  3xom  cnyuae  cDyHKu,HOHajiBHaH  cncxGMa,  o6ec- 
nGHHBaioui;aH  aflaiixapmo,  oxBaxBiBaGx  mnpoKHH  Kpyr  opranoB  h  bo 
BCGX  3XIIX  opranax  aKXHBHpyGXCH  CIinXG3  HyKJIGHHOBBIX  KHCJIOX  H 
ogjikob  (cm.  tji.  II).  B  rojiOBHOM  M03rc  b  mi’iajiBHOH  cxa/i,HH  ,h;gmcx- 
BHH  I'll  no  KC 11 II  OrpaHHHGHlIC  OKHCJIHXGJIBHOl'O  pCCHlIXGBa  ATO  HpHBO- 
AHX  K  pa3BHXHI0  aJIBXGpHaXHBHBIX  I13MGHGHHH  B  HGHpOIiaX  H  TJHIH 

[KyniKo,  lIauiiGHKo,  1959;  IIIkojibhhk,  1959;  Baranski,  1963;  Lou- 
bior,  PfistGr,  1966],  a  b  ffajiBHeHHiGM  oxn  ii3mgiigiiiih  b  3iiauHXGJiB- 
uoii  MGpG  npGxcpiiGBaiox  oOpaxuoG  pasBHXHG  [JIihJiihmh;,  1949;  3bo- 
PBIkhh,  1951;  Majimiii  ii  flp.,  1966]  h  iiocxgiighiio  pa3BHBaGxcn  bbi- 
pa/KGHiian  aKXHBan.HH  cimxG3a  PHK  h  Sgjikob.  B  cooxbgxcxbhii  c 

3X1IM  npn  H3yUGHHII  BJIHHHHH  flJIIIXGJIBIIO  HJIH  nGpiIOflHHGCKH  JI,eil- 

cxByiom,Gii  thiiokchh  na  BBicmyio  ncpBiiyio  aghxgjibhocxb  k  uacxon- 

IUGMy  BpCMGHII  yCXailOBJIGIIO  xpn  nOJIOJKGHHH. 

ricpBOG  liojioHxGHHG  cocxohx  b  xom,  uxo  bo3,ii;ghcxbhg  Ha  opra- 
HH3M  HGJiOBGKa  h  JKiiBoxnBix  ocxpofi  rnnoKCHH,  o6ycjiOBjiGHHoii  npo- 
obiBaHHGM  b  ropax  hjih  b  SapoKaMGpG  na  bbicoxg  5000—8000  m, 

BBI3BIBaGX  HapyiHGHHG  yCJI0BH0pG(|)JI6KX0pH0H  H  IlHXGJIJIGKXyaJIBIIOH 

Aghxgjibhocxh  [ Miijibihxghh,  1952;  AraflHiaHflH,  1956;  Boporam,  ^o- 
poHHii,  1965;  Arafl/KanaH  n  ^p.  1970,  1971;  Crow,  Kolman,  1969; 
Lcdwith,  1970;  Frisby  6t  al.,  1973;  Koob,  Annau,  1974;  Sara,  1974; 
Nicolson,  Wright,  1975]. 

Bxopoo  nojiO/KGHHG  cBo^iixcH  k  xoMy,  Tixo  npGflBapnxGJiBiiaH  a^an- 
xapnn  k  nenpopBiBHOMy  hjih  nepnoflHUGCKOMy  ^ghcxbhio  rnnoKCHH  b 
3HaiiHXGJiBHoii  cxGnGHii  ycxpannex  h  npGAoxBpamaGx  yKa3ainiBi6  na- 
pyuiGHHH  [JIh(J)ihiiu;,  1949;  KojirancKan,  1953;  ApflauiHiiKOBa,  1958; 
AxMGflOB,  1958;  ArawKanmi  n  ,n;p.,  1972;  Vachor,  Millor,  1968; 
Kobrick,  1976]. 

IlaKOHCU;,  XpCXBG  nOJIO/KGHIIG,  yCXailOBJIGHIIOG  TJiaBIIBIM  o6pa30M  B 
JiaSopaxopnii  aBxopa,  cocxohx  b  xom,  hxo  npn  nocxonGiiiioH  a^,anxa- 
U,HH  K  flGiicXBIIIO  nGpiIO^IIHGCKOH  GapOKaMCpilOH  H  HGlipcpBIBHOH  TOp- 
noii  rnnoKCHH  aejio  iig  orpanHHHBaGXCH  hpocxbim  ycxpaiiGiiiiGM  Ha- 
pyiUGHIIH  BBlCHieH  HGpBHOH  flGHXGJIBHOCXH,  BB13BaHHBIX  IIGflOCXaXKOM 
KIICJIOpOAa  B  CpG/l,G.  0/IHOBpGMGHHO  C  aKXIIBapHGH  6lIOCIIHX63a  PHK 
H  OcJIKa  pa3BIIBaiOXCH  OlipGAGJIGHHBIG  nOJIOJKIIXGJIBIIBIG  H3M6IIGHHH  yC- 
JIOBIIOpG(J)JIGKXOpHOil  ^GHXGJIBIIOCXH.  9xH  II3MGHGHHH  BBipaJKaiOXCH  B 
yCKOpGHHII  BBipaSoXKII  yCJIOBIIBIX  pG(J)JIGKCOB  H  yBGJIHUGIIHH  CXGHGHII 

hx  coxpaHGHim  [Moopcon,  KpyrjiiiKOB  ii  jip.,  1970;  Mggpcoh,  Cojio- 
MaxHHa,  1975,  1977;  VacliGr,  Miller,  1968],  a  xaKJKe  b  yBejiHueniiH 
pe3HcxenxHocxn  BpeMennhix  CBH3eii  k  fleHcxBiiio  upe3BBiHaHHBix  pa3- 
flpaHtHxeJien  [MeepcoH,  HcabaeBa  h  HBanninna,  1972]  h  b  cyipe- 

CXBeHHBIX  H3MeHeHHHX  noBe^eHHH. 
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Phc.  23.  ^HHaMHKa  Konnem’pa- 
Hhk  PIIK  (II)  h  cniiTeaa  6ejn<a 
(/)  n  nope  rojioimoro  Moara  b 
npoijecce  aflanTapim  k  nepno- 
AH'iecKOMy  ^oiicTiimo  bt.xcothoh 
rnnoKCHH  (crpejiKa  BBepx)  h 
nocJte  ee  npeKparn;eHHH  (cTpeji- 
Ka  BHH3) 

no  och  aSciincc  —  BpeMH  ot  naaa- 
jia  aflanTapiiH,  cytkh;  no  och  op- 
fliinaT  —  KonpeHTpaniisi  PHK  h  hh- 
TencHBHOCTb  ciiHTe3a  Genna,  %  (no 
OTHOmCHIIIO  K  HCXOflHbIM  Be.lH'III- 
Ha.M) 


B  cooTBeTCTBHH  c  3THM  mbi  nocJiij- 
ftOBaTeJIBHO  paCCMOTpim  flHHaMIIKy 
ciiHTe3a  HyKJiennoBbix  kiicjiot  ii  6e.x- 
kob  b  npopecce  a/jam-apim  k  rnnoKCMii; 
BJiHHHiie  ajjanTapira  k  tiihokchh  iia 
i^opMupoBainie  BpeMeniioM  cbh3H  h 
noBeflemie  HaiBoxiibix  b  KOinJuniKTHbix 
ciiTyapimx  h,  iiaKoiieii;,  bjiiihuiio  a;;an- 
Tapiin  Ha  pe3HCTeHTiiocTb  M03ra  k  ho- 
BpejKAaiomiiM  c|juKTopaM. 

HBJieime  aKTHBapira  cimxe3a  ny- 
KJieilHOBLIX  KIICJIOT  II  GgJIKOB  B  KOpe  H 
miJKejieJKaiUHX  OT/jejiax  rojioBiioro 
M03ra  BiiepBbic  Cbijio  ooiiapy>Keiio  npii 
liocTeneiiiioii  a^am-aipm  jkhbothbix 
k  nepiioAimecKHM  rmioKCii'iecKiiM  B03- 
ffeiicTBHHM  b  CapoKanepe  [Meepcoii, 
Maii3ejinc,  MajiKHH,  1969a],  a  3aTeM 
npii  aflanTaipn  k  ycjiomiHM  Bbicoxnon 
thhokchh  b  ropax  [Meepcon,  Kpaini;, 
Ca;i,bipajiiieB,  1973].  0Ta  aicniBapiiH 
pa3BiiBajiacb  nocTenenno;  b  KOpe  OHa 
6buia  Bi»ipa>Kena  6ojibine,  nen  b  noA- 


KopKe,  ii  peajiii30Bajiacb  kbk  b  iien- 


ponax,  tbk  ii  b  tjihh. 

KpHBbie  Ha  pnc.  23  0Tpa>Kai0T  an- 
HaMHKy  KOHpeHTpauiHH  PHK  n  cimie- 


3a  oeJiKa  b  nope  rojioBnoro  M03ra 


Kpwc,  KOTopbix  eiKeaHeBHO  «noann- 
Majiii»  b  CapoiiaMepe  iia  6  nac  na  BbicoTy  6000 — 7000  m.  Ha  pnc.  23 
MOffiHO  BHaeTb,  a  TO  aKTHBapHH  6lIOCITIITe3a  B  KOpe  rojioBiioro  M03ia 
pa3BHBaeTCH  noci'enenno.  Bepea  10  aneii  ot  nanajia  rnnoKCii'iecKoro 
B03aeHCTBHH  KOHIjeHTpapHH  B  HGH  PHK  OKa3bIBaeTCH  yBOJIH’ieHHOH 

Bcero  jin  hi  b  na  15%.  3axeM  dto  yBejiiniemie  iioctoiigiiho  nporpeccu- 
pyeT  ii  k  40-My  an|°  oribixa  aocTiiraeT  50%.  H HTeHCHBHocTb  b  nope 
ciiHTe3a  Oejina,  onpeaejmeMan  iio  BKJiioMeHiiio  Me'ienoro  MeTHOHHHa, 
pacTex  cooTBGTCTBeiiHO  yBejiimeiniio  KOHpeHTpaniiH  b  neir  PHK  h  k 
KOi-ipy  nepnoaa  aaanTaaim  aocxuraox  80%. 

KpHBbie  na  pnc.  24  oTpawaiOT  pe3yjibTaxbi  aBTopaanorpacJnnie- 
ckoto  HCCJieaoBaHHH  cuHTesa  6ejma  b  nope  rojioBiioro  Moara.  Bepx- 


iine  KpiiBbie  noKa3biBaioT,  hto  b  iipopecce  aaaiiTaniiii  k  riinoKcim 
BKJiioneHHe  Menenoro  Tiipoaima  b  rnraiiTCKiie  nupaMnanbie  KJiexKH 
Kopbi  B03pacTaeT  it  k  40-My  anio  aocTiiraeT  180%  KoirrpojibHoro 
ypoBiin.  BKJiioHeime  >Ke  xiiposima  b  napa  rjuiajibHbix  KJieTOK  —  ca- 
xeajiHTOB,  oKpyJKaiomnx  3th  HenpoHbi,  yBejiimiiBaeTCH  b  ycjiOBiiHX 
3thx  onbiTOB  na  300%  no  cpaBiiemiio  c  KOHxpojieM.  Hii/imne  KpH¬ 
Bbie  xapaKxepii3yiOT  fliniaMiiKy  pa3MepoB  KJieTOK  H3yHaeMoii  30Hbi 
Kopw  ii  noKa3biBaioT,  hto  b  nponecce  npiicnocoCjiemiH  k  ranoKcim 
pa3Mepbi  nnpaMHaHbix  nenpoHOB  yBejinniiBaiOTCH  b  cpeanen  Ha  35  % , 
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Pnc.  24.  UmiaMiiKa  aBTopa- 
anorpa^iiHecKH  onpeaejiae- 
Moro  cnHTe3a  SejiKa  b  nnpa-  7/™ 
Mn,xm.ix  nenponax  (1)  h  b  u 
eocejiiiHX  c  hhmh  rjiHaatHbix 
KJieTKax  ( E )  Kopw  tojiobho- 
ro  Mosra  (1)  h  pa3.\iepi>i 
3tiix  kjigtok  (2)  b  npoaecce 
ajianTanHH  k  rznoKcnn 

CTpeJina  BBepx  —  ananTaiinn  2,00 
k  rnnoncHH,  CTpeJiKa  bhhs  — 
riocjie  npeitpameHna  aaanTa- 

UHH. 

no  och  aGciincc  —  BpeMH  ot 
Hanajia  ananTaiinn,  cytkh;  no 
och  opAHiiar  —  CHHTea  GeJina 
h  pasMepbi  KJieTOK,  %  (no  ot-  fQQ 
nomeHHIO  K  HCXOflHUM  BCJIH'IH- 
HaM) 


5 10  20  00  6  5  to  20  00  6 

tit  + 

a  pa3Mepbi  naep  rjmajibHbix  KJieTOK,  naoGopoT,  yMeiibmaioxcH  na 
50—60%.  Bo3moh:ho,  hto  HaGjnoaaoMbie  b  aannoM  cjiynae  nefipo- 
rjniajibHbie  OTnomeHim  cimsaiibi  c  aonopcKOH  (JiyiiKpiieii  tjihh.  Bo 
bchkom  cjiynae  3Ta  Kaprana  nexiio  Bocnpoii3BoanTCH  KaK  npn  a,n;an- 
Tapirn  k  ycjiOBHHM  npepbiBiicToii  6apoKaMepnoH  rnnoKCHH,  Tan  h 
npn  aflanTapnii  k  ycjiOBHHM  BbicoKoropba  na  BbicoTe  3200  m. 

OH3HOJiorHHecKoe  3naTiciine  aKXHBapHH  cniixe3a  HyKJieimoBbix 
kiicjiot  h  6ejmoB  npn  a^aiiTapini  k  rnnoKCHH  Tpe6yex  ^ajibHeiimero 
H3yHeHHH.  BecbMa  BeponTHO,  hto  3Ta  a^anTapua  iirpaeT  pojib  b 
ooccneneniiii  pocTa  cocy^OB,  H3MeneniiHX  b  ciiCTeMe  TJiHKOJiH3a  ii  okiic- 
JUITeJIbHOTO  c|)OC({)OpiIJIIipOBanHH,  T.  O.  B  pa3BHTHH  CHCXeMIIblX  H3Me- 
HeHiiii,  KOTopwe  oSecnemiBaiox  ^ocTaTOHHbm  peciiHxe3  ATO  b  tojiob- 
hom  M03re  h  coxpaneHiie  ero  (fiyiiKpHii  BonpeKH  nraoKceMHH.  Tai«o- 
My  noHHMaHHio  cooTBexcTByeT  (|aKT,  tito  aKTiiBaipia  ciiHxe3a  6ejma 
peajni3yeTCH  b  tojiobhom  M03re  ne  tojibko  b  otbct  na  rnnoKceMHio, 
Bbi3Bannyio  rnnoKCHen,  no  xaiOKe  b  otbgt  na  flpyrne  napyrnemiH 
roMeocTasa.  Tan,  npii  rojio^aiiHii,  Kor^a  b  oprami3Me  nocTeneimo 
HCTomaiOTCH  pesepBW  yrJieBOflOB  n  B03HHKaeT  rimorjiiiKCMiiH,  b  mo3- 
re  paaBHBaexcH  aKTiiBapim  cnnre3a  HyKJiennoBbix  kiicjiot  h  6ojikob, 
KOTopan  y  Kpbic  yme  nepea  2  cy-roK  npiiBo/piT  k  9-KpaxnoMy  yiie- 
JiiiHeHino  aKTHBHocTH  p-THfl;poKcii6yTHpaTflerHflporeHa3bi.  9to  o6ec- 
neniiBaeT  bo3mojkhoctt>  yBejiHieHHoro  noTpeoJicninr  mo3tom  coxpa- 
HHBmerocH  b  KpoBH  cyocTpaTa  ^-rimpoKciiOyTiipaxa.  OKHCJieHne 
flannoro  cy6cxpaTa  cxaiiOBiiTCH  ochoboh  peciinxesa  ATO  b  Mosre  ro- 
JioAaiorpnx  Jiro^en  ii  jkhbothmx  —  ochoboh  coxpaneHini  co3HaHHH  h 
>Kii3HeHH0  Ba?KHon  HOBefleHHecKOH  aKTHBHocTH  [Mcllwain,  1970]. 
B  3tom  cjiynae,  TaK  >ite  KaK  n  b  ciiTyapim  c  rnnoKCHefi,  a^anTa- 
pnoHHan  aKTHBapna  CHHTe3a  HyKJieHHOBbix  kiicjiot  ii  6eJiKOB  (^op- 
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MiipyeT  b  M03re  ajieMeHTapHUH  naMHTHtiii  cjie,n;,  KOxopBin  CTaHOBiiT- 
ch  ocuoBoii  npiicnocoCjreniiH  M03ra  k  B03HHKmiiM  HapymeHHHM  ro- 
MeocTa3a  m  Ten  caMtiM  oOecneHiiBaeT  coxpaHemie  bbichihx  <$yHKn;i 
Moara  h  npHcnocoOjieinie  opraHH3Ma  b  peJiOM  k  BHenraeii  cpe^e. 
3to  3aKJiioiieHHe  npiiBOfliiT  k  mbicjih,  hto  nojioyKenne  KnoAa  Bepna- 
pa  o  tom,  tito  nocTOHiicTBo  BHyTpoiiiieii  cpe^w  ecTb  Heo6xoflHMoe 
ycjiOBHe  fleHTejiLiiocTH  Mosra  m  cboCoahoto  noBeAemui  oprami3Ma  bo 
BneniHen  cpe;ie,  ne  nojinocTBio  oxBaTBiBacT  cnTyapnio,  cKJiaABiBaio- 
ipyiocn  b  peajrBHLix  ycjioBHHX.  ^eiicTBHTejiLno,  ii3JioJKennoe  AaeT 
ocHOBaHHe  nojiaraTL,  tito  6ojiee  ujiu  Menee  djiurejibnoe  uapymemie 
eoMeocrasa  nap  sidy  c  peani{UHMU,  eoccTauaejiueaiou^uMu  zoMeocra3, 
QjieucT  3a  co6ou  paseurue  e  M03ze  CTpynrypHbix  u3MeHeHuii,  koto- 
pbie  oOecnenueawT  M03ey  eo3MOdicnocrb  adanrai^uu  k  HapyuienusiM 
zoMeocra3a,  r.  e.  eo3MOdicuocTb  (fiyuKi{uonupoeaHUSi  npu  3aeedoMO 
u3MeneHHou  enyTpeuueu  cpede  opzanu3Ma. 

B  lijiane  namero  H3Jio>KennH  cymecTBeimo,  hto  afflaiiTaipioHHbiH 
CTpyKTypnLiH  cjiefl,  cJjopMiipyiou^niicji  b  M03re  KaK  ocnoBa  aflama- 
HHH  K  THIIOKCHH  HJIII  rHHOrJIHKeMHH,  nepBOHaliaJILHO  He  CBH33H  CO 
cnepn(|)HHecKOH  (^yiiKpiieli  M03ra  KaK  oprana  noBeflennH  h  no  CBoe- 
My  SHaneHiiio  ^jih  opraniiSMa  mojkgt  paccMaTpiiBaxBCH  KaK  npiiMep 
ajieMeiixapiiOH,  nepBiiHiioii,  ^oiiepBiioH  naMHTii».  OflnaKo  JiOKajni3a- 
piiH  3Toro  ajieMeiiTapnoro  naMHTiioro  cjieAa  b  tojiobhom  M03re  ox- 
KpHBaex  bo3mo>khoctb  ero  BJiiiflHHH  Ha  cneipufjHHecKyio  naMHTB, 
CBOiicxBeHHyio  M03ry,—  Ha  npopecc  c|)opMnpoBaHHH  BpeMemioH  cbh- 
3H,  xaK  KaK  b  ocHOBe  oGenx  $opM  naMHTH  jieJKHT  b  kohchhom 
cneTe  oflno  11  to  JKe  HBJieriiie  —  aKTiiBapiiH  cimTe3a  HyKJieimoBBix 
khcjiot  h  6gjikob.  0,a;na  H3  KOiiKpeTiibix  bo3mojkhoctgh  Bjumniifl 
reriepajiii30BariH0ii  aKTiiBapnii  ciiHTesa  nyKJiennoBBix  khcjiot  ii  6eji- 
kob,  pa3BiiBaioH];eHCH  npn  a^anTapnii  k  rnnoKCHH,  na  ^opMupoBaime 
BpeMeHHBix  CBH3en  CBH3ana  c  TeM,  hto  3HaHiiTejiBHoe  yBejiHHeiine 
KOiipeiixpaniiH  PHK,  naojnoAaeMoe  npn  btom  b  Kope,  o^iioananno 
CBHfleTGJiBCTByeT  06  yBejiiiHeimii  b  neiiponax  KoniiHecTBa  pufmeoM. 
Pii6ocombi,  cocxaBJimomiie  6ojiee  90%  seen  PHK,  KaK  ii3BecTH0, 
lie  cneumlm'iHBi,  t.  e.  MoryT  6i»itb  nporpaMMiipoBanw  jiioGoii  hh- 
(|)OpMaD;iIOHHOH  PHK  II  HCH0JIL30BaHBI  KaK  MGCTO  CHHTesa  jiioSbix 
6ejiKOB.  B  CBH3H  c  oTiiM  B036y>KAeime  neiipoHOB,  HMeiomiix  aanac 
pn6ocoM,  OaicTpee  npiiBejiex  k  CHHTesy  6ejiKOB,  Heo6xoflHMBix  b  AaH- 
hbih  momciix,  iianpiiMop  Ogjikob,  Heo6xoflHMBix  fljin  peopraHH3an;HH 
MeHtiienpoimBix  cimanxiriocKHX  CBH3eii  h  cjDHKcapnn  B03nnKmero  na- 
MHTHoro  cjieaa. 

Ha  ocHOBe  Taitoro  po«a  cooOpa/Keniiii  mbi  penrajra  ocymecTBHTB 
nepeKpecT  ^Byx  ypoBHefi  naMHTH,  t.  e.  ii3yiiiixB  BjiiiHime  aKxiiBa- 
Utiit  CHiixe3a  HyKJieHHOBBix  khcjiot  ii  6ejiKOB,  BBi3BaHHoii  a^anTa- 
Hitch  k  nmoKCHH,  11a  t^opMupoBaime  BpeMemiBix  cBH3en.  Hpn  otom 
aAanxapim  npoBo^HJiaci.  J11160  na  neSoJiBinoS  BBicoTe,  jihoo  nyTeM 
nocTenennoro  yBejmneHHH  «bbicotbi»  bo  BpeMH  «no,nx>eMOB»  b  6a- 
poKaMepe,  Taii  KaK  mbi  CTpeMiiJiHCB  «o6onrn»  nepByio  CTap;iiio  peaKiiuu 
11  a  rirnoKCHTO,  conpH>KeHiiyio  c  a.TiBTepnaTiiBiTBiMii  ii3MenemiHMH  b 
M03re  11  HapymeHHHMH  BBicmeii  nepBHOii  neHTejn.nocTii. 
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Ta6jinn,a  12.  B.nmiine  bbicothoh  runoKcnii  na  BtipaSoTKy  11  coxpaneHne 
ycaoBiioro  pcc|).xeKca  aKTiiBiioro  H30eraHiifl  11  H36aBaenna  y  Mbimeii 
•iiihiih  BALB/c 


;i.iHTeabH0CTb  iipeObiBamiii 

11a  BbicoTe  1600  m 

3 

Hhc.ho  co'ieTaHiiii, 
HeoOxoHHMbix  AJIH 
BbipaOOTKH  yCJXOB- 
Horo  pe<l)jieKca 

CoxpaHeHiie  ycjiOBHoro 
pe<I)aeKca,  % 

o  t? 

Ii 

1?S 

Maccn- 
ponannoe 
o6yne- 
niie  * 

PacTHHy- 
Toe  oSy- 
'ieHiie  ** 

MaccHpo- 
iiaHiioe  o6y- 
<ieiiHe  * 

PacTHHyToe 
oSy’ieHHe  ** 

1.  Kohtpojib  (flO  noflBC- 

14 

7,2±1,4 

5,7±1,1 

68, 5  ±9,1 

72,2±7,5 

Ma  na  Bticoiy) 

2.  6  CVTOIC 

14 

8,4±2,2 

7,5±1,6 

70,1±13,0 

59, 9±  13,0 

3.  10  CYTOK 

13 

8,5±2,8 

4,7±1,2 

79,6±8,5 

70, 4±  10,6 

4.  18  cyTOK 

14 

4,8±1,2 

1,8±0,5 

93,8±6,7 

100,0±0,0 

5.  37  cyTOK 

15 

2,8±0,9 

2,2±0,8 

100,0±0,0 

91,0±4,1 

Pi— 2 

HoCTOBepHOCTB  pa3JIH1IHH 

h/a  h/a 

h/a 

h/a 

h/a 

h/a 

h/a 

h/a 

Pi — 4 

h/a 

<0,01 

<0,05 

<0,01 

Pl-5  ' 

<0,02 

<0,02 

<0,01 

<0,05 

*  HiiTepBaJi  Me>«ay  coHeTamifiMii  20  ceK. 

**  IlriTepBaji  aie>KAy  coHeTamiHMii  90  ceK. 

B  3KcnepHMenTax,  BBinojiHeHHBix  A.  3.  HBaurnnHOH  11  naMH, 
H3y'ia:iocB  BJiHHHHe  aAanTapim  k  yMepeniioii  rimoKcim  na  BBicoTe 
1600  m  (nooepeJKBe  03epa  HccBiK-KyjiB) .  Bbihchhjiocb,  hto  b  stiix 
ycjioBHHX  y  Hxhbothbix  pa3jmHiiBix  reneTHHecKiix  Jinniiii  na6jnop;aeTCH 
SHaHiixejiBHoe  yBejiiiHenne  KaK  cKopocTii  BBipaOoxKH,  xait  11  CTenemi 
COXpaHOHlIH  OOOpOni'ITGJIBIIBIX  yCJIOBHBIX  pe$JieKCOB  aKTiiBiioro  H  nac- 
ciiBHoro  ii36eraHiiH. 

/],aHHBie,  npiiBe^eHHBie  b  Ta6ji.  12,  HJiJiiocTpiipyiOT  sto  nojioHteHiie 
npiiMeiiiiTejiBno  k  MBirnaM  jiiihhh  BALB/c.  M3  xa6ji.  12  caeflyeT,  hto 
HaMeTHBmaHCH  na  6-e  cyTiai  npe6BiBamiH  na  BBicoTe  TeH«enij;HH  k 
3aMe^JieiiHio  npopecca  BBipa6oTKii  11  yMenBmeimio  cxeneHii  coxpa- 
iiciiim  ycuoBHoro  pe(|)JieKca  aiixiiBHoro  H36crainiH  b  JiaSiipiiHTe  ona- 
3aJiacB  neflocTOBepiioii;  na  10-e  cyxiai  aAanxapiiii  noKa3aTeJiH  coxpa- 
neHiiH  11  BBipaooTKii  TaK®e  ne  oTJiiniajiiiCB  ot  Koiixpoim.  Ho3>Ke,  na 
18-e  cyTKii,  cKopocxB  BBipaCoxKii  11  cxeneiiB  coxpaneHHH  ycnoBiioro 
pe^jieKca  oKasajiiicB  3iiaHiiTejiBno  BBirne,  ne m  b  KOHTpojie;  na  37-e 
cyTiai  npn  ccJiopMiipoBaBHieHCH  a^anTapHn  stot.  pe3yjiBTaT  3aKpennji- 
CH  II  BBipa3HJICH  B  TOM,  HTO  CKOpOCTB  BBipa6oTKII  npH  MaCCIipOBaH- 

hom  h  pacTHHyTOM  o6yneHHH  6buia  yBejiiineHa  b  2,5  pa3a,  a  CTeneiiB 
coxpaneHiiH  noBBicimacB  na  30  n  20%  cootbgtctbghho. 
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TaSjinpa  13.  CoxpaneHHe  ycjioBHoro  pe^jienca  aKTiiBHoro  n36eramiH 
npn  apanTapmi  k  BMCOTiioii  rnnoKcnn  h  b  npopecce  fleapanTapini 


Hhcjio 

coHeTanHit 


npii  BbipaSoTKe 
pecJ)jieKca 


31,0+1,6 

26,6±0,4 

27,3±1,7 

25,2±1,9 

27+1,5 


npii  Bocnpoii3- 
Befleumi  pe(Ji- 
jieitca 


1,1 

49,0±5,3 

3,5 

71,7±2,8 

1,2 

69,2±4,7 

1,1 

58,8±7,4 

2,0 

52,7+4,4 

OpemiBan  3TH  peayjiBiaxbi,  cjiepyex  imexb  b  Bnpy,  hxo  Bee  oiibi- 
tbi  Ha  apanxnpoBanHBix  jkhbothbix  npoBopiuincb  na  Bbicoxe  h,  cjie- 
poBaxejiBHO,  na  Bbicmyio  nepBHyio  penxejibHocxb  mouih  bjihhtb  no 
MeHBmen  Mepe  pBa  (Jmnxopa,  a  HMeHHo:  apanxapnn  k  rnnoKcnn,  caxia 
rnnoKcnn.  B  cooxBexcxBiin  c  3apaHen  Hac  HHTepecoBajio  BJiiinmie 
apanxapnii  k  rnnoKcnn,  Tan  nan  nmenno  apanxapnn  conpoBontpaexcn 
aKTHBapnen  cimxe3a  HynjieiiHOBBix  khcjiox  n  GennoB.  IIoaxoMy  Bee 
pajiLHennnie  iiccnepoBaiiiiH  BBinojranjiHCb  b  jiaGopaxopnbix  ycnoBiinx: 
miiBOTHbix  apanTnpoBaJin  k  nepnopnnecKHM  nopx.eMaM  b  Gaponanepe, 
a  H3yneHHe  BHCinen  nepBnon  penxejiBnocxn  npoBopnjin  b  ycjioBiinx 
nopMaJitnoro  copepjnaHiin  nncjiopopa.  B  ancnepimeiixax,  Bbinojinen- 
hbix  E.  C.  CojiOMaTiiHoii  n  HaMii,  Gecnopopnaix  npBic-caivipoB  b  xe- 
neHiie  Hepejin  nopiiiiMajin  c  «bbicotbi»  1000  po  5500  m,  a  3axen 
eJKepHeBHo  nopnnMajra  na  axy  «BBTcoxy  »  b  Tenenne  40  cyxon. 

y  apanTiipoBaHHMx  h  nonxpojiBHbix  jkhbothlix  ii3ynajin  oGoponn- 
TeJiBHBiii  ycjioBm>iii  pecjwienc  anximnoro  ii3Geramm  b  y-oGpa3iioM 
JiaGnpnHTe.  ycjioBiibiM  pa3ppa/nnxeJieM  cjiyjnnji  cbgx,  GeaycjioBHBiM  — 
ojieKxpoKOHiHbie  pa3ppa>nennn;  BwpaGoxKa  pecjwienca  npoBopiiJiacb 
po  Kpnxepnn  nexbipex  GeaonmGonnbix  peanpnii  b  nnxn  nocjiepoBa- 
tcjibiibix  npoGax,  npoBepna  coxpaiieniin  —  nepe3  24  naca  nocne 
Bi.ipaGoxKH. 

y  nacxn  jkhboxhbtx  nonasaxenn  ycjioBHope(J)jrenxopnon  penxejib- 
nocxn  onpepejmjtn  nepes  cyxnn  nocne  3aBepmeHiin  apanxapnn,  a  y 
ocxanBH&ix  — nepea  5,  10  h  27  cyxon  nocne  npenpaipemin  rnnoncn- 
necnnx  B03pencTBiiii  (xaGn.  13).  TannM  oGpa30M,  mohoto  Gbijio  ope- 
hhxl  ac^enx  apanxapira  n  pimamnny  nc'ie3iiOBemiH  axoro  acjicfieHxa 
b  npopecce  peapanxapnn.  IT  3  xaGn.  13  cnepyex,  hxo  apanxapnn  hg 
OKa3ajia  3aMexHoro  BJinnniin  na  micjio  conexanun,  HeoGxopiiMbix  pnn 


BBipaGoTKH  ycjioBHoro  pecfinenca,  no  Bpsoe  yMenPnmjia  phcjio  cope- 
TiiHnn,  neoGxopiiMBix  pnn  BOcnpon3Bepeimn  pe$nenca  npn  npoBepne 
coxpaneniin;  cxeneHb  coxpaHeniin  pec|menca  cyipecxBeHHO  B03pocna. 
Dxo  HBJienne  pocxoBepno  onpepennnocb  b  GniDnanmne  5  cyxon  nocne 
upenpaipennn  nmoKcnnecKnx  B03pencxBiiii;  nepe3  10  cyxon  n  no3p- 
nee  ono  cyipecxBenno  yMeHBmnjiocB  n  cxano  nepocxoBepnbiM. 

TaniiM  o6pa30M,  adanraifusi  k  zunoncuu  nan  6ijdro  ne  yiogjiusi- 
jia  na  Gbipa6omy  epeMeuuou  cgh3u,  no  cyiyecTGeHHO  yeejiunujia  ee 
coxpaneuue;  e  npoi\ecce  deadanrayuu  dro  siGjieuue  nocrenenno  uc~ 
'ie3aer.  «| 

/J^jih  xoro  hxoGbi  ponojiniixejiBiio  opemixB  BJinanne  apanxapmi 
Ha  BBipaGoxny  ycnoaiioro  pccJjjieKca  aKXHBnoro  ii3GeraimH  (yPAH), 
Gbijio  ocyipecxBJieno  conocxaBJiemie  cnepnajiBiio  oxoGpairnBix  apanxn- 
poBannBix  k  rnnoKcnn  n  KonTpojiBiibix  /Kiiboxjlbix,  y  noxopBix  noKa- 
aaxejiB  coxpaneniin  pe^Jienca  iimcji  opnnaKOByio  Bejinniiiiy  (71%). 
Bbihciiiijiocb,  hxo  pjin  nojiyneiinn  paBnoii  cxenenn  coxpanennn  apan- 
TnpoBannBiM  h?iiboxhbim  noxpeGoBajiocB  b  npopecce  BBipaGoxitu  b 
1,5  paaa  Me  name  conexanmi,  neM  KOiixponmibiM.  TannM  oGpa30M, 
aparixapnn  k  bbicoxhoh  rnnoKcnn  pejiaex  npopecc  BBipaGoxKH  pecj)- 
jreKca  Go.xee  3(Jicj)eKxiiBnLiM.  Opiiano  ochobhoh  iiojiynenHBin  b  ancne- 
piiMenxe  $anx  —  yBejiiiHeniie  cxenenn  coxpaneniin  pe(|)jieKca,  Bepo- 
nxno,  cBiipexeJibcxByex,  nxo  b  bxiix  3KcnepnMeiixax,  xan  Hte  KaK  n  b 
oiiBixax,  BBinojinemibix  paHee  b  ropax,  penb  npex  ne  o  nepBHHHOF 
Bjmnnnn  na  npopecc  BbipaGoxKii,  a  0  Gonee  painieM  BKJiioneHHH  y 
apanxiipoBaimbix  /KnBoxnbix  oxBexcxBennoro  sa  coxpanenne  npopec- 
ca  (|)iiKcapiiii  BpeMennoii  CBn3n.  9xo  b  cboio  oaepepb  npiiBopiix  k 
xony,  nxo  pnn  opimaKOBon  c  KOHxpojieM  cxenenn  coxpanennn  pe$- 
jieKca  apanxnpoBaiiHBiM  »;hboxhlim  xpeGyexcn  Meiibinan  cnna  oGy- 
neiinn. 

Mhumu  csogomu,  aKTueayusi  cuure3a  HyKjieunoGbix  nucjior  u 
6eAKoe,  o6ycjioejieHHasi  adanrai^ueu  k  eunoncuu,  no-euduMOMy,  no- 
Tenyupyer  ?ipoi{.ecc  Koucojiudai^uu  —  cfiuKcayuu  GpeMeuuou  cgsi3U, 
a  npu  MuozonpaTUbix  coHeranusix  dro  nojiodicurejibuo  cKa3biGaercH 
na  npoyecce  ebipa6ornu.  Tanoe  oGx>nciienne  cornacyexcn  c  jpmaMH- 
koh  ncne3HOBeiinn  (JienoMeHa  yBejinneinioro  coxpaneHiieM  BpeMen- 
noii  CB11311  b  npopecce  peapanxapun.  flenoxBUTejibHO,  pa3Bnxne  axo- 
ro  upopecca,  noKa3aiinoe  na  pnc.  25,  peajinsyexcn  npnMepno  b  xe 
Hte  cponn,  nxo  HCHe3iioBeiiHe  aKXHBapnn  cimxeaa  nyKJiennoBBix  khc- 
jiox  n  GejiKOB  b  M03re  nocne  npeKpaipemin  rnnoKciiHecKnx  B03peiicx- 
Bnn. 

H3Becxno,  hxo  npimnTBiM  KpiiTcpneM,  xapaKxepnsyioipnM  xeMn 
npopecca  Koncojinpapnn  BpeMennon  cBn3ii,  nBJinexcn  CKopocxb,  c 
Koxopon  B03pacxaex  pe3iicxenxnocxB  btoh  cbh3ii  k  CTiipaionieMy 
pencxBiiio  ajieKxpomoKa.  CjiepoBaxejiBHO,  opmi  H3  bo3mo>khbix  cno- 
coGob  npoBepnn  npepnojiojKeHiin  0  bjihhhiih  apanxapnn  hmchho  Ha 
npopecc  Koncojinpapun  cocxonx  b  xom,  hxoGbi  cpaBiinxb  pesncxeHX- 
hoctb  BpeMennon  cbh3ii  k  cinpaioipewy  pencxBiiio  ajieKxpomoKa  y 
apanxiipoBanHbix  n  KOHxpojibHBix  wiiboxiibix  b  pasjinHHbie  cponn  110c- 
jie  BbipaGoxnn. 
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Pnc.  25.  ftoKa3aTejn>  coxpanennji  yc- 
noBHoro  pe$jreKca  aKTUBHoro  nsGera- 
hhh  b  y-oopa3HOM  jiaonpnnTe  noc.xe 
npeKpaipeHiiH  a,n,aiiTan,iiii  k  bhcotuou 
rnnoKcim 

Craiomnan  jiiihhh  h  aaniTpiixoBannoe  npo- 
CTpaHCTBo  —  cpenHHfi  Bejui'iHHa  xi  ee  paa- 
6poc  b  KoiiTpoJie;  iiiTpiixoBan  jihhiiii  — 
ananTamiH. 

IIo  och  aGcipicc  —  BpeMH  nocae  npeitpa- 
meiiHH  ananTaqiiH,  cytkii; 
rio  och  opHHHaT  —  noi<aaaTe.ar.  coxpane- 
IIHfl,  % 


Pe3yjibxaxbi  3KcnepHMenxoB  A.  3.  IlBaiinniHOH,  b  kotopbix  6bnio 
c^ejiaHO  Tanoe  conocxaBJieime  ('ra6ji.  14),  iio3bojihiot  otmctiitb,  hxo 
B03fleiicTBHe  3JieKxpomoKOM  nepe3  Mimyxy  nocjie  BbipaSoxim  hojiiio- 
cxlio  ncKJiicniajio  ripoiiBJieHHe  ycjioBiioro  pe<|)jieKca  y  neaAanxnponan- 
iibix  jkhboxhbix,  b  xo  BpeMji  itaK  y  a/jaiixiipoBaiinbix  npu  dxom  na- 
6jno;i;ajiacL  snaHiixejibiiaH  cxeneHL  coxpanemm  ycjiOBnoro  pecJ)jieKca. 
lJpn  B03ji;eHCXBHH  3JieKxpomoKOM  nepe3  nac  nocjie  BbipaooiKH  ycjiOB- 
Hbiii  pe(|)JieKC  y  ajjanxiipoB amiBix  ikhboxhbix  xannse  obiji  coxpaiien 
b  6ojiLineii  Mepe,  hgm  y  kohxpojibhbix.  Ilaiioojiee  Bepoaxiioe  o6x.Hciie- 
Hiie  axoro  HBjiemiH  cocxohx  b  xom,  hxo  a,n;anxaH,HH  k  bbicothoh  rn- 
noKCHH  noBbimaex  xeMn  h  coBepmeHcxBO  KOHCojni^apim  BpeMennoii 

CBH3H. 

O^Hano  npaBOMepHocxi.  /jannoro  3aKJiioHeHiiH  Moraa  6bixb  B3HTa 
no#  coMHenne  b  cbh3ii  c  xeM,  hxo  bo  Bcex  paHee  BbinojmeHHbix  nc- 
cjieflOBannHx  He  xojibko  BbipaSoxiia,  ho  h  npoBepKa  coxpaHemiH  yc- 
jiobiilix  pec|uieKC0B  npoBOflHJiHCB  na  $one  aji;anxan;Hii.  CooxBexcxBeH- 
no  oxKpbixLiM  ocTancH  Bonpoc:  ji;eHcxBiixejiLHO  jih  aAanxapHH  n  cbh- 
3annaa  c  neii  aKXHBapim  CHHxe3a  HyKJieiiiioBbix  khcjiot  ii  SejiKOB 
H36iipaxejn>no  bjihhiox  na  npopecc  KOHCOJiiiAapim  BpeMeimoii  CBH3H 
hjih  3X0  BJiHHirae  pacripocxpaiiflexcH  xaioiie  Ha  npopeccbi,  oxBexcxBeH- 
Htie  3a  Bocnpoii3Be;i;eiiHe  BpeMemioii  cbhsh,  peajiH3yion];HecH  iipn 
npoBepKe  coxpaHeHiiH  pecfnieiica?  ,I[jih  pemeima  oxoro  Bonpoca 
b  .najibiienmeM  hbmh  6bijio  H3yHeiio  BjiiiHiine  a^anxapim  k  bli- 
coxhoh  mnoKCHH  na  coxpaHemie  aKxiiBHbix  o6opoHiixejibHbix  ycjioB- 
Hbix  pe<|)JieKCOB,  o6pa30BaBmiixcH  b  T-o6pa3HOM  Jiafiiipinixe,  h  nac- 
cHBiibix  ycjioBHbix  pe(|)jieKC0B  H36eranHH  b  xeneime  fljmxejibHbix 
oxpe3KOB  BpeMenH  nocjie  hx  BbipaCoxKH  [Meepcon,  KpyrjiiiKOB,  Go- 
jiOMaxmia,  1976]. 

B  pe3yjibxaxe  Bbincinuiocb,  hxo  npn  Bbipa6oxKe  o6opoiinxejibnbix 
ycjioBHbix  peiJwieitcoB  aiiXHBnoro  n  naccnBHoro  iisSeramm  na  (Jione 
aflaiixapim  k  BbicoxiioM  thhokciih  Ajraxejibiiocxb  h  cxeneHb  coxpaHe- 
hhh  sxhx  pe<|)JieKC0B  0Ka3ajincb  pe3Ko  yBejiiiHeimbiMH.  9xox  3(|)<|)eKx 
6bui  oflimaKOBO  BbipaateH  He3aBHCHM0  ox  xoro,  npoiicxoAUJio  jih 
BocnpoH3BG,n;GHHe  pe<f)JieKca  Ha  c])OHe  npoAOJiiKaiomeiicn  a^anxapHH  k 
rnnoKCHii  hjih  nocjie  xoro,  Kan  nmoKCHHecKiie  B03fleHCXBiiH  npenpa- 
xiuiHCb  h  ap;anxau,HH  npexepnejia  oSpaxHoe  pa3Biixne. 
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Ta6ann,a  14.  Baimnne  aaanTapnn  k  rnnoKCHH  Ha  CKopocTb  KoncoaHAapnn 
Bpemennbix  cBfl3eii  y  Mwmeii 


BpeMH  npeSbiBaHHH  na  ocBemeH- 
Hoit  njiomaAKe,  ceit 

CepiiH  aKcnepiiMeHTa 

KOHTpOJIb 

AAanTaAHH 

K  rnnoKCHH 

Ao  Bi.ipa6oTKn  ycAOBHoro  petjuienca  nac- 

7,73±1,84 

13,60±1,73 

ciiBHoro  usSerannfl 

Tlcpe3  cyTKii  nocAe  Bbipa6oTKn  ycnoBnoro 

52,70±3,70 

60,0  * 

pc(])AeKca  naccnBHoro  ii36craniiH 
llpil  B03AeMCTBIIII  DACKTpoinoKa 
nepe3  MimyTy  nocae  BbipadoTKn  ycaoB- 
noro  pecJiacKca  naccnBHoro  ns^oranun 

G,00±l,14 

34,80±5,39 

nepe3  nac  nocae  BbipaCoTKii  ycAOBnoro 
peqiAGKca  naccnBHoro  H36erannn 

8,70±4,90 

47,40±4,30 

n  p  ii  m  e  n  a  h  h  e.  floCTOBepiioCTB  pa3JiH’iHii  mokay  cepniiMH  p<0,05. 


*  UpcAeaBHoe  BpeMH  npeObiBaiiHn  na  ocBeiAeimoi'i  njiomaAKe  cocTaBjiiuio  60  ceit. 


TaitHM  o6pa30M,  «tohkou  npiuio2iceHua»  adanrai^uu  nejisieTcsi  caM 
npoi^ecc  (fmKcai{uu  epeMennou  C6H3U,  a  ne  onepai^usi  eocnpomeede- 
uusi,  Koropau  nporenaeT  odunciKoeo  npu  hcuiuhuu  u  npu  oTcyTCTeuu 
adanrayuu.  BpeMennan  cen3b,  o6pa3oeaemasicsi  e  ycAoeusix  adan- 
rai{uu,  c  xapaKTepnou  djin  adanraiyuii  o6u\eu  anrueayueu  cu?ire3a 
nyKA,euH06hix  kucjiot  u  6ejinoe  e  neuponax  zojioenozo  M03za  0Ka3bi- 
eaercsi  6ojiee  doAZoeeuHou  u  6oyiee  pe3ucTeHTH0u  k  Hpe36bmciuubiM 
pa3d paxciiT eAfiM.  CAedoeareAbno,  ycrounueocTb  epeMennou  cen3u  u 
dAiireAbnocTb  ee  coxpanenusi  e  3nanuTeAbuou  Mepe  npedonpedeAenu 
cocTonnueM  M03za  e  MOMenr  ee  ebipa6oTKU.  FI pu  stom  odnuM  U3  pe- 
uiaminux  napaMerpoe,  xapanrepusyiou^ux  «cocTosmue  M03za»,  sigasi- 
ercsi  ypoeenb  eunre3Ci  e  neM  nyKAeunoebix  kucaot  u  GeAKoe. 

IIpeACTaBJieHiie,  hxo  iiMenno  aKxiiBapHH  ciinxe3a  HyKJieiiiioBbix 
KHCJIOX  H  6eJIKOB  B  M03re  HBJIHeXCH  (|)aKXOpOM,  yBGJIHHHBaiOmHM  iipn 
a^anTapmi  npoHnocxb  h  p;ojiroBeHnocxb  BpcMeiinoH  cbhsh,  corjiacyex- 
ch  c  panee  ycxanoBJieHiibiM  naMH  (|)aKX0M  —  Bnep;eiiHe  miiBOxiibiM 
xiiMHHecKHX  Bem;ecxB,  anxiiBiipyiomiix  cirnxes  HyKJieiiiioBbix  khcjiox 
II  oejiKOB  B  Mosre,  a  iiMenno  KOMCimaiyiH  opoxoBoii,  (]iojihgboh  khcjiox 
ji  BHTaMHHa  Bn,  xaKJKG  yBejiHHiTBaex  cxenenb  coxpaHGHHH  ycjioBHbix 
peiJwiGKCOB  [Meepcon,  J^epraneB,  KpyrjiiiKOB,  1966]. 

Tox  (JiaKx,  hxo  c  noMombio  a^anrapim  huiboxiimx  k  rnnoKCHH 
mojkho  aKXHBHpoBaxb  npopecc  (|)HKcan,HH  h  3acxaBHXb  jKHBOxiibix 
obicxpen  3anoMHHaxb  h  pojibme  noMHHXb  onpeffGJieiiHbie  co6bixHH, 
npiiBeji  nac  k  npesnojiojKeHiiio,  -qTo  anxiiBapim  ciiHxe3a  iiyKJieimo- 
Bbix  khcjiox  H  6eJiKOB  h  flpyrne  H3MeHeHHH  Mexa6ojiH3Ma,  pa3BHBaio- 
ipnecH  B  rojioBHOM  M03re  npu  a^auxai^HH  k  rnnoKCHH,  Moryx  bjihhxb 
ne  xojibko  na  ocymecxBJieHiie  ox,n;ejibHbix  ycjioBHbix  pei|)JieKCOB,  no 
xaKJKe  na  noBeneHiie  nuiBOXHbix  b  «xpyp;Hbix»  cnxyapiinx  onpyffiaio- 
meii  cpeAbi.  Ha  ochobo  sxoro  npe/],nojio>KeHHH  aBxop  BMecxe  c 
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E.  C.  CojiOMaTHHOH,  T.  A.  KjiBiryjiB  n  K).  H.  Bhxjihgblim  H3yna; 
BJiiiHHiie  apanTapnn  k  mnoKcnii  Ha  noBepenne  iipwc  b  hoh(|)jihhthoh 
CHTyapHH,  odycjiOBJienHOH  CTOJiKHOBenneM  pByx  Hiii3HeHH0  BantHBix 
MOTHBapHH. 

Ohbitbi  npoBopmincB  na  6ejiwx  npBicax  (caMicn)  Becow  200— 
250  r.  ApanTapnn  k  bbicotiioh  ninoncHH  cospaBanacB  b  6aponaMepe 
npii  eHiepucBiroii  5-HacoBon  3Hcno3iipiin.  B  nepBBin  penn  /Hiibothbix 
noflHHMajiH  Ha  «BBicoTy»  1000  m,  b  Tenemie  nocnepyioipiix  10  pHen 
«BticoTy»  nocTenetino  yBejinniiBajin  po  7000  m.  B  paJiBHeiimeM 
KpBiCBi  nojiynapii  30  riinoiiciineciinx  B03peiicTBiin  stoh  imTeiiciiBiio- 
CTH.  KoHTpOJIBIIBIX  HtHBOTIIBIX,  HaXOpiIBIHHXCH  npil  nopMaJIBHOM  aT- 
Moc(|)epnoM  paBJieunn,  nopBeprajui  Tanony  Hie  KOMnjieiicy  3pirre.’iB- 
IIBIX,  CJiyXOBBTX  H  TaiiTHJIBHBIX  B03peHCTBIIH,  HTO  H  apanTirpy IOIUltXCH. 

TTocjre  saBepmennn  Kypca  rnnoiiCHHecKHx  B03peficTBnn  naHnnajiia 
aiicnepioieHT  no  B0Cnpon3BepeHiiio  koh^jthktiioh  ciiTyapim  y  apan- 
THpOBailHBIX  H  KOHTpOJIBHBIX,  IieapanTHpOBaHHBIX  HillBOTHBIX.  M  Ope  JIB 
kohc^jihkthoh  cHTyapHH  coapanajiacB  b  ycTanoBiie  T.  A.  K.TiBiryjiB  h 
B.  A.  KpiiBonajTOBa  [1966].  SncnepiiMeHTajiBHan  nanepa  ycTanoBKH 
cocTOHJia  H3  pByx  oTpeneniin  —  6ojiBmoro  (48X38X33  cm)  ii  wajioro 
(16X13X33  cm),  non  OojiBmoro  OTpejieHim  6biji  cocTaBJien  H3  Me-  I 
TaJiJiHnecKHx  njiacTira.  TTepepBiiHienne  kpbicbi  c  nnacTimBi  Ha  nna- 
CTimy  penicTpiipoBajiocB  cneTHHHOM  n  hbjihjiocb  nona3aTejieM  pbh-  I 
raiejiBHOH  anTHBHOCTH.  Ilepexop  HiHBOTHoro  H3  dojibiiioto  OTpeneniin  | 
b  Manoe  periicxpiipoBajiCH  c[)0T03JieMeiiT0M  —  TaKHM  o6pa30M  onpe-  1 
penmiocB  hhcjio  nopxopoB  k  nomine,  HaxopiiBmencn  b  MajiOM  oTpe- 
Jieiiira.  K  nomine  6biji  nopiijiionen  opnH  H3  pa3ppaHtaioipHX  ajieiiTpo- 
flOB,  btopbim  ajieitTpopoM  HBjmjiacB  MeTajumHecnan  miacTnna  nojia 
nepep  nomniom  3to  no3BO.TTHJio  bo  BpeMn  miTBH  nponycnaTB  nepe3 
IipBICy  3 JieKT pHHeCKHH  TOIi.  TaKHM  CnOCoOOM  II  C03flaBaJIOCB  CTOJIIiHO- 
Beniie  miTBeBoii  h  oooponiiTejiBiion  MOTHBapnn,  t.  e.  KOHifwimmiaa 
CHTyapHH. 

BiicnepiiMeiiT  nepBon  cepnii  pjimicn  3  pnn.  B  nepB&ie  2  pnn  >hh- 
bothbix  nocjie  24-nacoBon  BopHoii  penpiiBapiiii  noMemajni  b  ycianoB-  : 
ny  na  10  mhh.  3a  sto  BpeMn  KpBica  npiiBBinajia  k  naMepe,  naxopn- 
jra  noiijiiiy  h  ypoBjieTBopmia  Htantpy.  KomjpniHTiian  ciiTyapnn  cospa-  * 
Bajiaci,  na  3-n  peim:  npn  nonBinte  b3htb  Bopy  113  noiwiKH  HtiiBOTHoe 
nojiynajio  3JienTpo6ojieBoe  pa3ppaHieirae  npn  nanpnHieHiiii  b  ajieiiTpn-  ] 
necKOH  pemi  90  B.  Bo  BpeMn  20-MiinyTiioro  npeGBiBannn  b  iiaMepe 
3JieiiTpoiiHBie  cneT'iHKM  aBTOMaTHnecKH  peniCTpnpoBajiii  hhcjio  no-  • 
nwTOK  niiTB  Bopy,  hhcjio  rropxopoB  it  nomine  n  pBiiraTejiBnyio  aiiTiiB- 
hoctb  kpbicbi  b  6ojibihom  OTpejienim  itaMepBi. 

CTaTiicTHneciian  o6pa6oTna  pesyjiBTaTOB  ancnepiiMeirroB  npoBe- 
peHa  no  Mexopy  CxBiopeiiTa  c  ncnojiBsoBaHiieM  iipiiTepiin  T. 

Pe3yjiBTaTBi  3toh  cepun  oncnepiiMeiiTOB,  npoBepemiBix  Ha  40  koh- 
TpojiBiiBix  h  40  apanTiipoBaHHBix  HtiiBOTHBix,  npepcTaB.xeHBi  b  Ta6ji.  15.  i 
H3  Hee  cnepyeT,  hto  apanTapnn  it  bbicothoii  rnnoKcim  BBi3&iBaeT  311a-  j 
HHTejiBHBie  H3MeHeHHn  noBepeHnn  ncnBiTBiBaionpix  Htantpy  itp&ic  b 
yCJIOBHHX  KOH(|)JIIIKTa  miTBeBOH  II  o6opOHHTeJIBHOn  MOTIIBapiIH.  Cy-  I 
ipecTBO  3thx  H3MeHeHHH  OTpaHtaiOT  Tpn  cjiepyioipHx  (|»aKTa.  IlepBBiH 
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Ta6nnpa  15.  IioBepeHne  KonTpojibin.Tx  n  apanTHpoBainn>ix  k  bbicotiioh 

riHIOKCnil  JKIIBOTHblX  B  yCJIOBHHX  KOIHjlJIIIKTHOii  CHTyapHH 


noKa3aTejib 

KOHTpOJIb 

Aflan'ranHH  | 

p 

lInCJIO  B3niIIH  BOpbl  113  nOIIJIKlI 

Phcjio  nopxopoB  k  noiuiKe 
JjBiiraTejibiian  aitTHBHOCTB  (hhcjio 

3,4±0,3 

12,2±1,9 

19,5±3,6 

11,1±1,9 

16,0±2,0 

9,3±1,3 

<0,001 
h  Ip, 
<0,01 

irepeMeipeHiiH) 

coctoht  b  tom,  Hxo  apanxiipoBaHEBie  k  niiioKCHii  HtHBOTHBie,  nojiy- 
•niB  npn  noiiBiTKe  yTOJiHTB  Htantpy  ciuiBiioe  oojieiioo  pa3ppa>Keiine, 
necMOTpn  na  oto,  coBepmaiox  eipe  11  tukhx  iioiibitok,  a  kohtpojib- 
HBie  penaioT  tojibko  3  noiiBiTitn  b.'shtb  Bopy  H3  iioiijikh  (cm. 
TaOJI.  15).  I1hB1.M1I  CJIOBaMH,  CTOJIKIIOBeHHe  llHTBeBOH  II  oGopOHHieJIB- 
iioii  MOTHBapHH  o6Hapy>KHJio,  hto  npepBapiiTejiBiian  apanTapnn  it 
rimoKciiii  b  3  paaa  noBBimaex  ycxoii’iiiBocxB  nHTBeBoro  peijmeitca, 
x.  c.  npennicTByeT  ero  iiopaB.xeimio  npn  peiicTBim  «Kon<|)JiHKTHoro» 
Co.xeBoro  pa3ppaHtHTejm. 

Bropoii  (Jianx  coctoht  b  tom,  hto  y  apanTiipoBaHHBix  ntiiBOTHBix 
ooipee  hhcjio  no/i,xopoB  it  nomine  npanTHHecnn  xanoe  Hte,  nan  y  non- 
TpojiBHBix  HillBOTHBIX.  ApaiiTupoBaimBie  HiHBOTHBie  penaioT  16,  a 
noHTpo.iBHBie  12  nopxopoB  (cm.  tbCji.  15) .  Opuano  y  hoiitpojibhbix 
HillBOTHBIX  JIIILUB  28%  nopXOpOB  3aiiaHHHBaeTCH  B3HTIieM  BOpBI, 
a  ocTajimiBie  ne  3aBepmaiOTcn  ocyipecTBJieiiiieM  niiTBeBoro  pecj)jienca. 
y  apanTnpoBaHHBix  jkhbothbix,  HanpoTHB,  69%  nopxopoB  3aBcpuiaeT- 
cn  ocyipecTBJieiiiieM  niiTBeBoii  peanpnii.  TamiM  o5pa30M,  apanTapnn 
n  rnnoncnii  3naTiiiTejiBHO  ynenBrnaeT  itojiiiHecTBo  He3aBepinnBinHxcn 
miTBeM  nopxopoB  n  penaeT  noBepeniie  HtnBOTHBix  b  hoh^jiuhtiioh 
CHTyapHH  6onee  3(jK]ienTiiBnBiM  c  tohkh  3peiinn  ocyipecTBJieimn 
rmTBeBoro  pe$;ienca. 

TpeTHH  (JiaiiT  COCTOHT  B  TOM,  HTO  pBIiraTeJIBliaH  aKTHBHOCTB  apan- 
TIipOBailHBIX  K  ninOnCHH  HtHBOTHBIX  B  yCJIOBIinX  IiOinJwiHIiTHOn  CIITya- 
piui  6Buia  yMenBmena  no  cpaBiieHHio  c  noiiTpojicM.  Tan,  y  apanxn- 
poBaiiHBix  HiHBOTHBix  6bijio  3aperncxpiipoBaiio  9  nepeMeipemin  b 
oojibuiom  oTpejieHim  ycTaiiOBHii,  a  y  hoiitpojibhbix  —  19  (cm. 
Taoji.  15).  CjiepoBaTejiBiio,  yBejinnemie  nucjia  B3nTiiii  bopbi  H3  hohji- 
hh,  noTopoe  peajinayioT  apanTiipoBaniiBie  HtHBOTHBie,  iiojib3h  oo'Bnc- 
IIHTB  o6ipHM  yBeJIHHeHHeM  IIX  pBHraTeJIBHOii  aitTIIBHOCTH. 

y Til  (JjaiiTBI  IipiIBOpnT  Ii  MB1CJIH,  HTO  OCyipeCTBJieillie  HiH3IienH0 
Bantnoro  pjin  iiciiBiTBiBaioipiix  Htantpy  h{iibotiibix  miTBCBoro  pe^Jienca 
ona3i>iBaeTCn  npn  apanTapnn  n  ninoncHH  B03MOHtHBiM  Snaropapn  6o- 
jicc  3(})(])enTiiBiioMy  y  apanTiipoBaHHBix  HtiiBOTHBix  t o p m o Hi e h ii k>  o5o- 
poniiTejiBuoro  pe^Jienca. 

^jin  npoBepnii  btoto  npepnonoHieniin  bo  Biopoii  cepun  onBixoB, 
npoBepemiBix  Ha  hohtpojibhbix  h  apanTiipoBaHHBix  npBicax,  HtiiBOT- 
H&ie,  b  TeneHue  cyTon  ne  noJiynaBmue  Bop&i  h  BiiepBBie  iionapaBmiie 
b  a n c n e p ii m e ii t a ji b h y i o  nanepy,  nopxopmiH  n  nornine  h  iiaHimaJiH  iiiitb 
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ttpn  OTcyTCTBim  SojieBoro  pa3gpaJKemm.  SaTeM  gaBajiocb  MimHMa.ib- 
Hoe  pa3gpaJKeinie,  KOTopoe  nocTeneimo  yBejiHHHBajiocb  go  Tex  nop 
nona  Kpfcica  He  nepecTaBana  hiitl  pi  He  orapbiniBajia  ot  hohjikh 
OKa3ajioct,  hto  HanpH/KeHne  b  ajieKTpnnecKOH  genu,  npn  kotopom  y 
kohtpojibhlix  jkhbothhx  npeKpaigajiocb  ocymecTBJienne  miTbeBoro 
pe^eKca  b  ganribix  ycjioBimx,  cocTaBJineT  21,9+1,9  B,  a  y  aganra- 
poBaHHtix  k  rnnoKCHH  ■ —  48,4±2,2  B.  IIhbimii  cnoBaMH,  htoobi  npep- 
BaTB  ocymecTBJieHiie  HanaBmeHCH  rniTBeBoii  peaKgim,  agamupo- 
BamiBiM  jkhbothbim  TpeSyeTCH  BgBoe  6ojn>mee  6ojieBoe  pa3gpaJKemie, 
xieM  KOHTpojibHbiM.  Tbehm  o6pa30M,  aflanTHpoBaHHjae  k  thhokchh 
KpLICBI  OTJIHHaiOTCfl  OT  KOHTpOJIbHHX  T6M,  HTO  0III1  o6jiagaiOT  T0pa3- 
gO  60JIBIHHMH  B03M0JKH0CTHMH  peaJIHSOBaTB  IIIITBeByiO  MOTHBagHIO 
BonpeKH  flencTBHio  6ojieBoro  paagpaJKHTejm. 

Oniicaimbie  $aKTbi  MoryT  hmotb  necKOJibKo  pa3JiHHHbix  06'bHcue- 
HHH.  llepBOe  B03M0>KH0e  oS-LHCHCIIIie  COCTOHT  B  TOM,  hto  y  aganTH-1 
poBaniiBix  k  rnnoKCHH  jkhbothhx  iiapyuiena  BbipaSoTKa  naccHBnoro 
H36eramiH.  ^eiicTBHTejibHo,  b  ycjxoBiiHx  ncnonb30Baniioro  naMii 
KoinJjjiHKTa,  KaK  h  b  ycjiOBHHX  KOH$jiHKTa  niimeBoii  11  oGopomrrejib- 
hoh  MOTiiBapiiH  [Pare,  Livingston,  1970],  gojuiraa  ocyigecTBJiHTbCH 
BbipaOoTKa  nacciiBiioro  H36eraiiHH.  Mojkho  gonycTHTb,  hto  nog 
BJiiiniineM  nocTerieunon  TpennpoBKn  k  bbicothoh  rnnoKCHH  y  jkhbot- 
iibix  ocjiaOjiaeTcn  hjih  yTpaHHBaeTCH  cnocoSHOCTb  k  TopMoacenmo 
«HaKa3biBaeMbix»  peaKgnn,  BCJiegcTBiie  Hero  pe3Ko  yxyginaeTCH  bbi- 
paSoTKa  n  ocymecTBJienne  nacciiBiioro  HaCeramiH.  Ognaiio  TaKOMy 
nonHManmo  ocoGeimoc'rcH  noBegcmm  aganTnpoBaHHHX  jkhbothbix 
npaMo  npoTHBopenaT  caegyioipiie  $aKTH. 

Panee  hbmh  [MeepcoH,  1973]  6bijio  o6napyjKeno,  hto  y  agaiiTii- 
poBaHHbix  k  bbicothoh  rnnoKCHH  Kpi.ic  BHpaOoTita  naccHBnoro  nafie-  | 
rannn,  ocyipecTBJiHBinancH  110  MerogHKe  Bypema  n  BypeinoBon 
[Bures,  Buresova,  1963],  npoienajia  Tan  JKe,  KaK  y  kohtpojibhlix 
jkhbothbix:  bpomh  npe6biBaHHH  b  «6e3onacHOM»  oTgeneiiiin  ycTanoB- 
kh  b  HexogHOM  onbii-e  y  ooeux  rpynn  jkhbothhx  Chjio  ogHHaKOBbiM. 
CoxpaiieHiie  jKe  BbipaCoTaimoro  pecjuienca  nepe3  cyTKH  h  nosguee  y 
aganTHpoBaHHbix  jkhbothhx  6bijio  3HaHHTejibno  h  gocTOBepno  jiyniue, 
neM  b  KOHTpojie.  AiiajioniHHHe  gaHHbie  6hjiii  nojiyneHbi  b  onbiTax 
11a  aganTHpoBaHHbix  k  rnnoKCHH  Mbimax,  y  kotophx  nacciiBnoe  113- 
Oerairae  nccjiegoBajiocb  no  MeTogHKe  HpBiraa  11  Konna  [Jarvik,  Kopp, 
1967].  TaKHM  o6pa30M,  npn  Hcnojib30BanHH  TpagmjHOHHbix  n  iianoo- 
jiee  ageKBaTHHX  MGTOgHK  HCCJiegoBaHHH  nacciiBHoro  H36eraHim  Ka- 
khx-jihCo  HapyineHHH  nocnegnero  y  aganTiipoBannbix  jkhbothhx  He 
BHHBJieiio.  C  3THM  corjiacyioxcH  peayjib'raTH  panee  ony6jiHKOBaiiHbix 
[Meepcon,  KpaHu;,  CagbipaJineB,  1973]  gHTOJiornHecKiix  uccnegoBa- 
hhh  M03ia  aganTHpoBaHHbix  k  nmoKcnn  jkhbothhx.  B  othx  nccjie- 
goBannnx,  npoBogHBinuxcn  b  xoge  rncToaBTopagnorpa<|>nHecKoro 
HaynenHA  CHHTe3a  6ejiKa  b  HepBHbix  n  rjinajibnbix  KJieTKax,  ne  6hjio 
oOnapyJKeHO  gecrpyKTHBnbix  H3MeHeHHH  b  n,epe6pa;ibHbix  CTpyKTy- 
pax.  CjiegOBaTejibHO,  npegnojiojKemie  0  cbh3ii  ocoSeimocTen  noBege- 
hhh  aganTHpoBaHHbix  jkhbothhx  b  KOHiJuiiiKTHoii  cHTyapiiH  c  Hapy- 
memiHMH  y  hhx  BbipaSoTKii  naccuBHoro  H36eraHHn  BCJiegcTBne  BH3- 
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Ta6:ran;a  16.  IIoKaaaTc.iii  nopora  So.ieBOH  nyBCTBiiTejibnocTH,  BejnrtflHbt 
nUTbeBOH  MOTHBagHH  II  CnOHTaHHOii  ^BIiraTejIbUOli  aKTIIBHOCTII  KOHTpOJIbHHX 
n  aganTiipoBaHHbix  k  bhcothoh  rnnoKCHH  jkhbothwx  Bue  koh^jihkthoh 
cirryagHH 


noKa3aTeab 

KOHTpOJIb 

AflanTauHH 

P 

Etopor  SojieBoii  HyBCTBHTejibnocTii,  B 

36,9±0,7 

27,5+1,10 

<0,01 

IlHTenciiBHOCTb  MOTiiBaiuiii  (no  ko- 
'iiiHecTBy  BOgbi  b  mji,  BbimiBaeMoii 

3a  10  mhh  nocae  24  vac  /Kanigbi) 

6,3±0,3 

0,7±0,4 

n/g 

CnomaHnan  gBiiraTejibHan  aKTiiB- 
uocTb  (hiicjio  nepeMeigeuiiii  3a  vac) 

24,9±4,6 

23,U±5,5 

h/a 

Banubix  rnnoKGHHecKHMn  B03geHCTBHHMH  noBpeJKgeiniii  mostobhx 
cTpyKTyp  ne  mojkgt  6bitb  hphhhto. 

B'ropoe  B03MOjmioe  oG'bHCiienHe  coctoht  b  tom,  hto  agariTagHH 
K  BHCOTHOfi  THHOKCHH  llOBHinaeT  IIOpOT  6oJieBOii  HyBCTBHTeJIBHOCTH 
h,  TaKHM  oopaaoM,  gejiaeT  jkhbothhx  Menee  HyBCTBHTeJiBHHMH  R 
ajieKTpOTOKy.  XpeTB©  BeponTiioe  oCinicHeiiHe  —  agairraniiH  k  bhcot- 
Hoii  rnnoKCHH  KaKHM-TO  oopaaoM  noBHiuaeT  iiiitciichbhoctb  iiHTbe- 
Boii  MOTHBagHH,  KOTopaH  CjiarogapH  OTOMy  gOMHUPipyOT  H  He  MOJKCT 
6bitb  nogaBJieHa  Oojigbhm  pa3gpa)KH’rejieM.  HaKonen;,  bo3Mojkiio,  hto 
agamagiiH  k  bhcotuoh  thhokchh  khkhm-to  oopaaoM  noBbimaer  gBH- 
ra'rejibiiyio  ainuBnocTb.  3to  oSctohtojibctbo  iipnBogiiT  k  MiioroHHc- 
jienHHM  CecnepcneKTUBiibiM  nogxogaM  k  nonjiKe. 

llocjiegHHe  ipn  bobmojkuocth  ohjih  H3yiieiiH  b  3aKJiioTiHTeJiBH0H 
cepim  OKCiiepuMeniOB,  rge  y  jkhbothhx  buc  koikJuihkthoh  CHTyagHH 
H3MepiIJIH  nopor  OOJieBOii  HyBCTBHTeJIBHOCTH,  HHTeHCHBHOCTb  IIHTbe- 
BOii  MOTHBagHH  H  gBIiraTejIbliyiO  aKTHBHOCTb. 

KaK  noiiaaaiio  b  TaOji.  16,  nopor  oojicboh  HyBCTBHTeJIBHOCTH  go- 
CTHraJicn  y  kohtpojibuhx  jkhbothhx  npn  36,9  B  b  ajieKTpnHecKOH 
genu,  a  y  aganTHpoBaHHbix  k’  rnnoKCHH  —  npn  27,5  B.  KoiiTpojibHHe 
n  aganTHpoBaiiHbie  jkhbothhc  b  Teneiine  10  mhh  iiocjio  24-HacoBoii 
BOgHOH  genpHBagHH  BbirillBaJIlI  COOTBGTCTBeHHO  6,3  H  6,7  MJI 
BOgbl.  Bile  KOU(J)JIHKTHOH  CHTyagHII  KOHTpOJIbHbie  JKIIBOTHbie  B  TCHe- 
nne  naca  b  yaKoii  KaMcpe  cgejiajni  24  nepeMemeHHH,  a  aganTiipoBan- 
nHe  —  23  (cm.  TaGji.  16).  llpiiBegeHHbie  gaHHbie  CBHgeTCJibCTByioT 
0  TOM,  HTO  BHe  KOH(|)JIHKTHOH  CHTyagHH  llOpOT  OOJieBOii  HyBCTBHTeJIb- 
hocth  y  aganTHpoBaHHbix  k  rnnoKCHH  Kpnc  He  tojibko  ne  noBHiueH, 
a  CHUJKeH,  HHTeHCHBHOCTb  IlHTbeBOH  MOTHBagHH  He  H3MeHeHa,^gBIira- 
Te.TbHaH  aKTHBHOCTb  lie  OTJIHHaeTCH  OT  KOIITpOJIH.  TaKHM  o6pa30M, 
noBbimenne  nuTbeBoii  MOTHBagmi,  yBejiiiHeime  gBiiraTejibHOH  aKTHB- 
hocth,  noBHinenne  nopora  OoneBoii  HyBCTBHTejibnocTii,  a  TaKJKe  Ha- 
pymeHHe  BbipaooTKH  naccHBnoro  nsOeraHim  ne  nrpajin  pojiH  b  Mexa- 
HH3Me  HaOmogaeMoro  HBJiennH. 

llojiyHeHHbie  gannbie  n03B0Jini0T  3aKJiiOHHTb,  hto  adariTay.ua  n 
sunoKCUU  ene  ycjioeuu  }WH(pJiuKTa  ne  Menaer  ocyiyecTejienue  Kan 
nuTbeeou,  Tan  u  o6opouuTejibHou  MOTueayuiij  e  koh$jiukt6  adauTU- 
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Pnc.  26.  Baiuiime  aflanTaflflfl  B 
xojiofly  n  rnnoKciiH  Ha  hhcjio 
arpecciiBHbix  peaKfliiii  y  mh 
rneii  npn  pa3jmHH0H  ciuie  TOKa 

1  —  kohtpojib; 

2  —  ananTaaHH  k  xojiony; 

3  —  ananramiH  k  runoKcmi. 

no  ocu  a6cniicc  —  ciuia  TOKa,  mA 
no  ocu  opnimaT  —  hiicjio  arpecciiB 
abix  peai<unil  b  1  mhh 


0,35  0,5 


poeciHHbie  oicueorubie  npuo6peraior  cnoco6uocrb  nodaejisirb  o6opouu 
reAbuym  Morueaifuw  u  eonpenu  6oau  peaAU3oearb  nurbeeyw,  e  dan 
hom  cjiynae  xciwueuuo  eaoicnyw,  Morueaifuw.  IloAbsyucb,  ua  uaui 
63djind,  ycAoeuou,  no  docraromio  6bipa3ureAbuou  repMuuoAOZueu 


30oncuxojiozoe,  mooicho  cna3aTb,  uro  adanraifuu  noebicujia  ccebidepM- 
ny»  u,  ranuM  odpaaoM,  no3eojiiuia  MueorubiM  ocyufecreurb  ceoil  nu- 
rbeeou  uhctuhkt  Tipu  ranou  ciuie  OoAeeozo  pa3dpcuiceuuR,  koto  past 
dejiajia  Heeo3MoxcubiM  ocyufecreAeuue  uucruunra  y  ueadanrupoeau- 

HblX  XCUeOTHblX. 


TamiM  oopa30M,  pcajiiiaoBaimwii  naMH  «nepeKpecT»  /pyx  ypoBnea 
naMHTH  oKaaajica  BecbMa  3<$(|)eKTHBHbiM  h  aflanTapino  k  bbicotiioh 
rimoKCHii  y^ajiocL  nciiojiL30BaTL  Kan  (JiaKTop  ynpaBJieiiiiH  npopecca- 
mii  Bticmeii  nepBiioii  flejiTejibnocTii. 

AnTHBiipyioipee  Bjiimmie  a^ariTapim  k  rnnoKCHH  na  npopecc 
(|)HKcai];HH  BpeMeHHBix  CBH3ea  it  ee  iio.-siitiibhoc  BJiimime  na  noBCfle- 
niie  JKIIBOTHBIX  B  KOH^JIHKTnoii  CHTyaHIIH  HBHJIIICL  OCHOBOH  flJIH  I1C- 
i iojiL>30BaHiiH  aflanTapHH  c  pejiLio  noBbiniemiH  pe3HCTeiiTiiocTii  Mosra 
k  iioiipo/K^aioiniiM  (JiaKTopaM.  B  peayjibTaxe  MiiorojieTHiix  uccjieflOBa- 
Hnii,  oo3op  KOTOpbix  flan  b  panee  onySjniKOBaiiiioii  Monorpac|?iiii 
[Meepcon,  1973],  lioKaaano,  hto  npedeapurcAbuasi  adanraifun  63poc- 

Jlblx  OICUeOTHblX  K  6HICOTHOU  ZU/IOKCUU  M0DIC6T  UpedOTG pUTUTb  UAU 

y MOHbuiuTb  JiocipeMdawuf.ee  deucreue  ua  M03Z  ranux  upe3Gbmauubix 
pci3dpaMureAeu,  nan  ciuibiibiu  3eyn,  dAenrpouioK,  u  ranux  roncune- 
ckux  cfianropoe,  nan  ajinozojib,  nopasoA  u  zaAAioifuuozeu  JfiJIK. 
B  coGonynuocru  dru  dauubie  dejiawr  i{GAecoo6pa3HbiM  kauuuko- 
cpusuoAozunecKoe  u3yneuue  gausulur  adanraif.au  k  npepbieucrou  zu- 
noncuu  ua  pesucrenruocrb  jiwdeu  k  cfianropaM,  uapymawufUM  euc- 
myw  uepeuyio  denrejibuocrb. 

Tamie  iiccjieflOBamiH  TeM  6ojiee  neooxoflHMbi,  hto  aflanTapnn  k 
bbicothom  runoKcmi  HBJineTCH  TOJibKo  nacTHbiM  npnAiepoM  Toro,  K3K 
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nocpeflCTBOM  aflanTapnii  opranii3Ma  k  onpeflenennoMy  $H3HHecKOMy 
$aKTopy  cpeflbi  mojkiio  $opMiipoBaTb  ero  noBeflemiecKne  peaKflHH. 
B  HeflaBmix  HCCJieflOBaHimx,  Bbinojraeniibix  E.  E.  ycTiiHOBori  h  Ha- 
mii,  BbiHcniTjrocb,  hto  npeflBapnTejibHaH  aflanTaipiH  jkiibothbix  k  xo- 
.xofly  cymecTBeHHbiM  o6pa30M  BjinneT  na  nx  noBeflemie,  opeHiiBaeMoe 
no  KpiiTopmo  arpecciiBHOCTii.  naynennn  arpeccriBnocTH  napy 

Mbimeii  oBbinno  noMeipaioT  b  KaMepy,  nepe3  noji  kotopoh  nponycna- 
iot  iiapacTaion^eii  ciijibi  tok.  ITpii  stom  y  hshbothbix  BoamiKaeT  ar- 
peccnBiian  peaKflim  b  BHfle  tbk  naabTBaeMbix  flpan.  xIhc.ho  dthx  arpec¬ 
ciiBHbix  peaiauin  xapaKTepHHM  of)pa30M  AienneTcn  b  3aBHCHMOCTH  ot 
ciijibi  3JieKT])o6o.TieBoro  pa3flpa?KiiTejin  [Tedeschi  ct  al.,  1959].  Kpn- 
Bwe  na  pnc.  26  noKasbiBaiOT,  bto  y  KOHTpojibiibix  jkhbotiihx  npn 
ciuie  Tona,  6jih3KOh  k  noporoBofi  (0,035  mA),  hhcjio  Tamix  arpecciiB¬ 
Hbix  peaKipiii  3a  3  mhh  cocxaiuriuio  1,1.  MaKCHMyM  arpecciiBHbix 
peaKflHH  HaojnoflaJiCH  npn  ciuie  pa3flpa>Kaioni;ero  tok  a  0,5  mA  h  co- 
CTaBJinji  15,7,  a  saTeM  no  Mepe  yBejinneHnn  ciijibi  Tona  hiicjio  arpec- 
ciiBHbix  peaKfliiii  pesKo  naflajio.  Ha  pnc.  26  noKa3ano,  hto  y  jkhbot- 
hbix,  aflanxiipoBanHbix  k  xojiofly,  KOJinnecTBO  arpecciiBHbix  peamptf 
Tait  >i?e  3aBHcejio  ot  ciijibi  npiiMenennoro  pa3flpa?KiiTejin,  no  npn 
Bcex  ncnojib30BaiiHbix  napanexpax  TOKa  oho  Obtjio  b  2—3  pa3a  Bbime, 
HeM  b  KOHTpojie.  TamiM  oopaaoM,  aflanTapun  k  xojiofly  Bbi3Bajia  yBe- 
jinneHne  KOJinnecTBa  arpecciiBHbix  peaKpioi  npn  OojieBOM  BosfleiicT- 
biiii  na  jkhbothhx.  PasyMeeTCH  3tot  $aKT  TpeOyeT  anajni3a,  h  BMe- 
CTe  C  TeM  B  COBOKyHHOCTH  C  II3JIO?KeHHbIMH  Bblllie  flaHIIblMII  o 
bjihhhhii  aflanTapiiH  k  rnnoKcim  na  noBeflemie  hchbothbix  b  koh- 

(JlJlHKTHblX  CIITyaflHHX  OH  n03B0JIHex  npiIHTH  K  3aKJIIOHeHHIO,  HTO 

adanraifusi  k  ^ >u3uuecKUM  cfianropaM  eueuineu  cpedbi  Mooicer  6birb 
ucnojib3oeaua  nan  oduo  U3  cpedcre,  npedonpedejiHwufux  noeedenne- 
cnue  peanifuu  e  «rpydubix»  dAH  opzauu3M.a  curyaifunx,  u  ornpuea- 
er  603M0QKH0CTU  ynpaeAeuuR  noeedeuueM. 


rJIABA  V 


CTpecc  h  CTpeccopHbie  noBpe^eHiiH 


B  npeflLmymHX  raaBax  Clijio  noKaaaiio,  hto  b  cHxyapunx,  Kor^a 
cpc/ia  BBi/iBiiraeT  nepefl  opraHH3MOM  noByio  aaflany,  B03HHKaeT  06- 
IJHHM  ‘aAailTapHOHHBIM  CTpeCC-CHHflpOM.  J^aHHBIH  CHHflpOM  He  XOJIBKO 
upeflHiecTByeT  pasBiixmo  ycxoiiniiBoii  a^anTapHii,  no  nrpaex  Banmyio 
pojiL  b  ee  <f)opMHpoBaHHH.  9xo  ooecnemiBaeTCH,  BO-nepBBix,  nyxeM  mo- 
6HJiH3an;HH  aneprexmecKHX  h  CTpyKTypHBix  pecypcoB  oprami3Ma  n 
iix  HanpaBjiennoro  nepepacnpeAejieniifl  b  dopoHy  iipeiiMymecxBenHO- 
ro  oSecneneiniH  ciicxgm,  oxBexcTBeHHBix  3a  aAanxaipiio  k  AairaoMy 
$aKTOpy,  B  KOTOpbIX  (J)OpMIipyeTCH  CHCTeMHBlii  CTpyKTypHBin  cjieA, 
a  Bo-BTopbix,  nyTeM  npnMoro  bjiiihhhh  CTpeccopHbix  ropMOHOB  n 
Mep;HaTopoB  Ha  Mexa6ojra3M  h  <$yHKijnK)  KJieTOK  CHCTGMbi,  r^e  cjpop 
MHpyeTca  circTeMHbiii  cxpyKxypHbiii  cjiep;. 

Ho  Mepe  <J)opMHpoBaHHH  cncTeMHoro  CTpyKTypHoro  cjie^a  h  yc- 
xohhhboh  aAanxapiiii  napymenim  roMeocxasa,  cocxaBJimoipne  CTHMyji 
cxpecc-ciinApoMa,  nocxenemio  ncne3aiox  n  caw  cxpecc-ciiHApoM,  cbir- 
paB  cboio  poJiB  b  CTanoBJieiniH  aftanxaipiii,  nocxeneHHO  JiHKBiiAiipyex- 
ch  (cm.  piic.  11).  9xo  npeji;cxaBJieiiiie  onpeflejmex  cooxHomemie 
Me>Ka;y  cxpeccoM  n  aflanxapiieM  h  noaBOJinex  noAnepKHyxb,  nxo 
cxpecc-CHHflpoM  cjiojkhjich  b  npopecce  3bojiioh;iih  Kan  Heo6xo,n;iiMoe 
necncn;H(J)iiiiecKoe  3bgho  6ojiee  cjiojimoro  pejiocxHoro  Mexami3Ma 
aAanxaipra.  OftHaKO  bxhm  3iianeniie  cxpecc-cmiApoMa  b  jkhshit  opra- 
HH3Ma  ii o  orpaHiiHHBaexcH.  B  peajibiTOM  AeiicxBirrejiBHOCXH  cyipecxBy- 
iox  xaii  nasbTBaeMbie  6e3EbixoAHbie,  iijiii  xymiKOBbie,  CHxyapmi,  Korfla 
xpeCoBannH  cpe^i.i  lie  Moryx  6bixb  yAOBJiexBopenbi  c  homohi;bio 
cneii;H$HHecKHX  noBe^eHHecKHx  hjiii  iiiibix  peauniin:  cfjopMHpoBaniie 
a^eitBaxiiOM  cpe,ii;e  cj)y hkii,it on a.x bii o ii  cncxeMbi  h  cncxeMHoro  cxpyK- 
xypnoro  cjiep;a  OKasbiBaexcn  iieB03M0/KiibiM  n  ap;arixan;HH  He  peajin- 
3yexca. 

ripii  flencxBHH  HeoftbinaiiHO  ciiJibHoro  h  HeoxBpaxnMoro  6e3yc:ioB- 
noro  pa3,n;paffiHxejiH  —  hgiiochjibhoh  narpy3itn,  xojio^a,  rojioji;a,  6ojih, 
ox  Koxopwx  HeiiB3H  y  iix  ii,  a  xii  ciixyapHii  opemiBaiox  nan  ciixyaipra 
«nenpGOji;ojiiiMOH  xpyji;iiocxH»,  hjiii  «BbmyjK,n;eHHoro  xepneHHH». 
Upn  fleHCXBHH  cxepeoximoB  ycjiOBiibix  pas^pajKiixejiefi,  noxopbie 
Bbicxynaiox  Kan  ciiniajibi  npngjiHiKemiH  noBpeiKAaiomnx  <f>aKxopoB, 
a  xaKHie  npii  ^jmxejibHOM  coxpaHeHiin  pa3pbiBa  Mentfly  ciijibhoh  ho- 
xpeSHocxbio  h  oxcyxcxBneM  HH<|)opMaii;iiii  o  xom,  mojkho  jih  ee  ypo- 
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BjiexBopnxB,  3xn  CHxyapnii  opeHiiBaioxcn  Kan  hbjighhh  «3anap;nH», 
«xpeBorn»  h  x.  p.  Bo  Bcex  cnxyaipmx  xanoro  pofla  oxcyxcxBne  B03- 
mojkhocxii  peajiH30Baxb  aaanxan,Hio  npiiBo^iix  k  xoMy,  nxo  Hapyme- 
hhh  roMeocxa3a,  cocxaBJinioipne  cxiiMyji  cxpecca,  coxpaimioxcH  aoji- 
ro.  J^jinxejiBHbiM  0Ka3biBaexcn  BOsSyjKAenne  aApeHeprnnecKOH  h  ra- 
no^imapiio-aApeiiajioBOM  ciicxeM,  cocxaBJimomee  co^epHiaHiie  cxpecca. 

B  peayjibxaxe  neo6binno  AJiiixejiBiioro  n  HiixenciiBiioro  ^encxann 
BbICOKHX  KOHpeHXpapHil  KaxeXOJiaMIIITOB  II  rJIIOKOKOpXIIKOHflOB  Moryx 
B03miKaxb  caMBie  pa3JiHHiibie  noBpeiKAeHHH,  cocxaBJiHioipiie  oCjiacxb 
xan  Ha3biBaeMbix  cxpeccopiibix  3a6ojieBamiH,  3amiMaioin;yio  oji,ho  H3 
ochobhbix  Mecx  b  coiipeMeimoii  MeAnpHHe.  B  imcxonujee  Bpenn  Aona- 
sana  pojib  cxpecca  nan  rJiaBiioro  hjiii  BcnoMoraxeJibiioro  axHOJiorn- 
necKoro  ^aitxopa  nsBeirabix  nopaHteniiH  cjih3HCXoh  JEejiyflita,  ninep- 
xoHHHecKofi  6ojie3Hii,  axepocKJiepo3a,  iiapyuieHiiii  $ynKii,nn  h  cxpyn- 
xypw  panee  3flopoBoro  n  eipe  n  SojiBiueii  wepe  Sojibiioro  cepjma, 
iiMMyHOAec^npHxnbix  cocxohhhh  n  Aa>Ke  3JiOKanecxneHiibix  onyxojieii. 

Do  cyipecxBy,  3xn  cfmKXbi  o3nanaiox,  nxo  npn  onpeAejieunbix  yc- 
jiobiihx  cxpecc-ciiiiApoM  h 3  o6in;ero  iieciieipnlranecKoro  3Bena  a;i;an- 
xapHH  oprannaMa  k  pa3JiiinnbiM  (|>aKxopaM  cpeAM  npeBpaipaexcH  b 
o6iu;ee  Hecneii,ii(|)iiHecKoe  3Beno  naxoreiiesa  3a6ojieBaiiHH,  orpaininii- 
Baioipnx  cpoK  nejiOBenecKon  jkii3hh. 

IIojioHieHiie  o  pojni  cxpecca  b  naxojioriiii  nacxojiBKo  nonyjinpuo, 
nxo  nepeAKO  3acjionnex  ox  BHiiManun  uccjieAOBaxeJieii  ero  ocnoBiiyio, 
3bojhoh,iiohho  AGxepMHnupoBaHHyio  po.Tib  Kan  3Bena  aAanxapiiH  h 
Memaex  cocpe^oxonuxB  BHiiManiie  na  BaJKiienmeM  o6cxonxejibcxBe, 
Koxopoe  cocxonx  b  xom,  nxo  6ojibihiihcxbo  jnoAeii  h  jkhboxiibix,  no- 
cxaBJieHiiwx  b  xan  HasbiBaeMbie  6e3BbixoAHbie  cnxyapiiii,  ne  noni6a- 
iox,  a  npno6pexaiox  xy  hjih  irayio  cxeneHb  pe3ncxeHXHocxn  k  3xhm 
cxpeccopnbiM  ciixyapiiAM. 

Tanne  cxpeccopHbie  cnxyaniin  b  c()opMe  AJinnejibiibix  nepnoAOB  ro- 
jiOAa,  xojiOAa,  cxhxhiihhx  6eACXBiiii,  MentBiiAOBbix  ii  BHyxpiiBHAOBbix 
koh(|)jiiikxob  BcerAa  miipoKO  npe^cxaiuieiibi  b  ecxecxBeiniOH  epe^e 
oSiixamifl,  k  Koxopon  ycnemno  BAaiixiipyioxcn  HtHBOXHBie.  B  epe^e 
oSnxaniiH  Homo  sapiens  Kanecxiienno  6ojiee  cjiojKiibie  copnajiBHO 
AexepMiiiiHpoBaiiHbie  cxpeccopiibie  cnxyapHH  npeAcxaBJieiibi  ne  Me- 
nee  miipoKO.  XtencxBiixeJiBuo,  xojibko  b  xenemie  nocjieAHero,  cpaBirn- 
xejibHO  KopoxKoro  oxpe3Ka  CBoen  iicxopnii  nenoBenecxiio  npomjio 
nepe3  nepnoABi  pa6cxiia,  Kpenocxnoro  npaBa,  Miipoiibix  bohii  h  npii 
oxom  oxmoAb  ne  AerpafliipoBajio,  npoAGMOHCxpnpoBaB,  xamiM  o6pa30M, 
BbicoKyio  3$<|)eKxiiBnocxB  a^aiixapiiH  k  xan  HasbiiiaeMbiM  6e3BbixoA- 
HBIM  CXpeCCOpHBIM  CHXyapiIHM. 

9to  03uauaeT,  hto  epeMennoe  npeepau^euue  crpecc-cundpoMa  ud 
seena  adanrai^uu  e  3eeno  naroeenesa  —  ne  Konei{  oicu3neHH080  npo- 
i{ecca,  a  ezo  npoMeotcyTOHUbiu  dran.  9tum  npeepciutenueM  de.no  ne 
ozpanuHueaercsi  —  6ojibinuHCTeo  oicueornbix  u  joodeu  ne  yMupaer  or 
djiurejibHUx  u  noeropubix  crpeccopubix  curyayuu  u,  cjiedoearejibno, 
opsaHU3M  doAxcen  o6Acidarb  MexaiiuzMOMu,  o6ecnemi6awutiiMU  adan- 
Taij-UK)  k  caMOMy  crpeccy. 


6  O.  3.  MeepcoH 
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9KcnepHMeHTajitH0  noKa3ano,  hto  npn  ajihtgjibhom  h  oco6enno 
MHoronpaTHOM  achctbhh  Taraix  THJKejibix  CTpeccopoB,  kbk  hmmo6hjih- 
sapim  hjih  6ojib,  aKTHBapriH  aflpeHeprmecKOii  n  rnno(|)ii3apHO-aA- 
peHajioBOH  ciictcm  c  KaJKflMM  pasoM  CTanoBHTCH  Bee  Mentme  [Miku- 
laj  et  al.,  1974;  Keim,  Sigg,  1976].  TaK,  1-e  BBeAemie  $opMajiiraa 
b  KOJKy  cnimbi  BbiBbiBaeT  y  Kpbic  yBeJinneniie  KOHpeHTpapiiH  nop- 
TiiKocTepona  b  KpoBH  b  4,5  pa3a,  a  22— 27-e  BBegenne  Boo6m;e  ne 
bjijihgt  Ha  KOHpeHTpapmo  3Toro  ropMona.  Tanoe  npeKpaipemie  cipecc- 
peaKpiiH  ne  saBiiciiT  ot  ncToineniiH  naAnoHGHiiiiKOB  —  BBeAemie  aAan- 
TiipoBaniibiM  k  6ojih  >KHBOTiibiM  AKTF  Bbi3biBaeT  y  hiix  Sojibihuh 
nofl'beM  KOHpeHTpaipra  KopTimocTepona  b  kpobh,  new  y  KOHTpojibnbix. 

3th  Aauiibie  npiiBOAHT  k  mmcjih,  hto  oahhm  113  (|iaKTopoB  aAan- 
Tapnn  k  cTpeccopnbiM  ciiTy aipijiM  oKpy^aiomeH  AeiicTBHTejibnocTii, 
ns  KO'ropwx  HGB03M0JKH0  BbiHTii  nocpep;cTBOM  noBeAemiecKiix  peaK- 
HIIH,  HBJIHeTCH  aKTHBapHH  II,eHTpaJIbHbIX  peryjIHTOpiIbIX  MexaHM3MOB, 
KOTopbie  npn  AencTBHH  6ojieBoro  h  p;pyrnx  anajTormiribix  pa3Apa>Kii- 
TGJICH  T0PM03HT  BMXOA  piTJTH3HIir-(|)aKTOpOB,  AKTF  H,  KaK  CJieflCTBHe, 
KOpTHKOCTepOHa  H  KaTeXOJiaMHIIOB.  B  rOJIOBHOM  M03re  CIICTeMbl 
TopMOBHbix  neiiponoB  ocym;ecTBJiHioT  CHHTe3  h  BbiAejienne  TOpMoanwx 
Me^HaTopoB:  TAMK,  rjinpioia,  AO$aMHHa,  cepoTonmia  h,  bo3mo>kiio, 
3IIKG(|)aJIMHOB .  MoJKHO  lipeflnOJIO>KHTb,  TITO  HMeilHO  3TH  T0pM03nbIG 
CHCTCMbi  orpaHHHHBaiOT  CTpecc-CHH^poM  h  nrpaiOT  pojib  b  a/i;ariTanHH 
opraHH3Ma  k  SesBbixoAHbiM  na  nepBbin  B3rjiHA  CTpeccopnbiM  cirrya- 
piIHM. 

AnajionniHbiM  o6pa30M  na  ncpii^epim  ^eiicTByioT  peryjuiTopnbie 
cucTeMbi  aflenuniiyKJieoTiirtOB,  npocTarjiaiiAimoB,  aimioKciiAanTHbie 
CHCTGMbl,  KOTopbie,  BbICTynafl  B  pOJTII  MOAy.TIHTOpOB,  MOryT  OrpaniHIII- 
Bai’b  MpeaMepiibie  3(f)(]»CKTbi  KaTexojiaMUHOB  h  flpyrnx  (JiaKTopoB, 
lipe^OTBpamaH,  TaKHM  o6pa30M,  CTpeccopnbie  noBpeJKAeniiH. 

llo  cyipecTBy,  ptii  npeAnojiaraeMi.ie  MexaHH3MBi  aAanTapnn  k 
3aTHIiyBITTIIMCH  CTpeCCOpHbIM  CHTyapHHM  HBJIHIOTCH  MexaHH3MaMH 
gctcctbomiiom  npo|)HJiaKTHKH  cxpeccopiibix  noBpe^eHim.  CjieflOBa- 
TejibHO,  hx  H3yHeHne  npcACTanjiHeT  ne  tojibko  TeopeTinecKiin  miTe- 
pec,  no  n  mo/Kgt  oCeciie’iHTb  BbiHBJieime  onpe^ejreniibix  MeTaoojin- 
TOB-peryjmTopoB  h  ncnojibsoBaHiie  nx  jpsm  aKTiiBiion  npo^iiJiaKTiiKii 
CTpeccopiibix  noBpejK/i;eiiiiH  oprami3Ma. 

PesioMiipyH,  mbi  mojkgm  cKa3aTb,  mto  npo6jiej\ia  crpecca  e  na- 
crosiu^ee  epeMR  uMeer  no  Meiibiueu  Mepe  rpu  cen3anHbie  Meoicdy  co- 
6ou  epanu,  a  uMeuno:  crpecc  nan  3eeno  e  Mexcimi3Me  adanray,uu, 
crpecc  nan  3eeno  e  naroeene3e  6ojie3neu  u,  nanoney,  adanrai^ua  k 
crpeccopnbiM  curyayuxM  u  ecTecTeenncui  npo^ujianruna  crpeccop- 
ubix  3a6ojieeciHuu. 

ITepBbiH  H3  3thx  acneKTOB  —  ponb  CTpecca  b  MexaHii3Me  ap;an- 
Tapiin— paccMOTpen  b  npeAbiAynpix  raaBax.  IIpeflMeTOM  AaJibnenmero 
H3Jio>KeniiH  6yp;yT  npeBparpeHiie  cxpecca  b  3Beno  naToreHe3a,  Mexa- 
HH3M  CTpeccopnoro  noBpeHtfleHnn  neKOTopbix  BHyTpennnx  opranoB, 
ecTecTBeiiHbie  Mexammibi  npo^imaKTHKn  CTpeccopnwx  noBpeJKflennn 
H  B03M0/KH0CTH  aKTIIBHOII  XIIMHHGCKOH  npO(f)IIJiaKTIIKH  CTpeCCOpHblX 
nOBpeJKfleHHH  Ha  OCHOBe  3THX  MexaHH3MOB. 
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IIoBpeJKflaiomafl  cTpeccopHaa  ciiTyau,nH 

11  naioreHes  cTpeccopHbix  abb  jnejiy^Ka 

MHoroo6pa3Hbie  cnTyapnn,  BbiabiBaromne  Tantejibiii  h  flJinTejibHbiii 
c.Tpecc  HpeBaTbiii  noBpe^AeHHeM  BHyTpeHHHx  opranoB,  b  KonenHOM 
CHexe  CBOflHTCH  K  KOH^JIHKTy  MeJKAy  HOBeJIHTeJIbHOH  HOTpeOHOCTblO 
lieMenJieimo  ocym,ecTBHTb  o6opoHHTeJibHyio,  miipeByio,  nojioByio  pe 
annii  11  nenpeoAOJiHMbiM  3anpeTOM  na  ocyiAecTBJieiine  bthx  peaiapin. 

B  caMoii  ajieMeHTapuon  n  o6Ha5KeHHoii  $opMe  3tot  koh^jihkt  boc- 
npoii3BOffHT,  HOABepran  hhibothbix  SoJieBOMy  pa3Apa>KeHino  11  oaho- 
BneMeuHO  jiiiuiaH  nx  bo3mojkhocth  yiiTii  ot  oojiii. 

B  KanecTBenno  6ojiee  cjiojkhoh  (i»oPMe  peaJinayeTCH  otot  koh- 
dbjniKT  KOTAa  HejioBCK  nOABcpraeTCH  copnajibno  AeTepMHHiipoBaniibiM 
BOSAeHCTBHHM,  yrpowaiomiiM  ero  cymecTBOBamiio  hjih  j^cToniicTBy, 
a  sanpeT  Ha  oTBGTiiyio  pcaKpino  iiajimnen  Apy™Mii  (-ro>Ke  copiiajib- 
no  AeTepMHHHpOBaHHbIMH)  yCJIOBHHMH,  KOTopbie  TPe6yiOT  BblAepJKKH 
bo  H36e>Kaune  en^e  Sojibhihx  onacnocTeii. 

BbmepJKKa,  ABHCTBMTej11.no,  oKasbiBaeTCH  ooeciieneimon  nyxeM 
KpHTHieCKOrO  HanpHJKeHHH  AiexaiIH3M0B  KOPKOBOFO  TOpMOJKeiniH,  HO 
,ipn  3T0M  aaTOpMOJKeiHIHM  HJIH  BHA0H3MeneHHbIM  OKasbiBaeTCH  JIHIHb 
imeuiHHfi  noBeAeHHecKHfi  KoMnoiieiiT  peaKpnn.  Bo  BiiyTpeHimn  Bere- 
rUTMBHHH  K0M1I0HGIIT,  T.  e.  CTPeCC-CHHAPOM,  Mo6HJIH3aH,HH  (|)ynKAI[H 
Kp0B006pameiiHH,  Abixamm  11  t.  a-,  coxpauneTCH  h  mm  mo>kgt 
oKasarbCH  6ojiee  HUTencuBHon  n  AJiHTejibHon,  mom  npn  peajmsapHH 
ca.Moii  noBGAemiecKon  peaKi^n.  3ra  cnryaw  nofl  paaniiMH  ym- 
mh  speHHH  paccMOTpeHiian  b  xpyAax  H.  F  UaBHOBa  [l.)o2], 

r.  cp.  JIaHra  [1948,  1950],  11.  K.  Anoxuna  [1948],  K.  B.  CyAaKOBa 
f  19711  n  APymx  HCCJieAOBaTejieii,  AOJincna  xapairrepii30BaTi.cn, 
b  nacTHOCTii,  Ten,  hto  ycmieimbiik  cTpecc-cnnApoM  npoHB.TiHeTC>i  ajhi- 
TCJIbUblMH  II  3HaHHTeJIbHbIMH  nOBHHieHHHMH  KOHUGHTpa^H  KaTOXO- 
JiaMIHIOB  H  rJIIOKOKOpTIIKOIIAOB  B  KpOBH.  „ 

He  paccMaTpiiBan  3Aecb  AOCTaronno  cjioJKHbin  Bonpoc,  b  KaKoii 
nepe  BocnpoHSBOAHMbi  na  whbothwx  CTpeccopnbie  cnTyapnn,  bbisbi- 
Baioipiie  aaCoJieBamiH  HejioBeita,  cneAyeT,  110-BHAHMOMy,  c-mraTb 
Bnojme  oiipaBAamibiM  peajibnoe  nojioJKemie,  KOTopoe  cjionaijiocb 
b  Hayice  h  coctoht  b  tom,  hto  pjik  npnCjiHJKeHHoro  MOAeJinpoBaiinn 
Tannx  CHTyapHH  ncnoJibsyeTCH  rJiaBHbiM  oopason  ynoMHiiyTbin 
ocHOBiioii  KOinluimcT  Mempy  «noTpe6nocTbio»  peajinsoBaTb  ooopoiin- 
TejibHyio  peaKAHio  n  «3anpeT0M»  11a  sxy  peaKipno. 

B  xoAe  Tanoro  MOAeJinpoBaHHH  onenb  cnopo  BbiHCHHJiocb,  tito 
CTencHb  CTpecc-CHiiApoMa  11  B03iiiiKaiomiix  nospeiKAennii  cymecTBcn- 
110  B03pacTaeT,  gcjih  na  ochobiioh  ojieMeirrapHbiii  koh^jikht  nacjian- 
BaioTCH  AonojiHHTejibHbie  bosacmctbiih,  yciuiiiBaioH^iie  ainiiBapHio 
annapaia  3Mopnn.  TannMH  AonoJiHiiTeJibHbiMH  bosaphctbimimh  hb- 
jihiotch  BBeAeHne  CHrHajios,  sapaHee  yBeAOMJimoipHx  0  HensoejKHOM 
SojieBOM  yAape,  iiaiieceHiie  yAapoB-  nepes  cjiynaniibie  ne  cjnimKOM 
KopoTKiie  npoMeJKyTKH  BpeneHn,  noponcAaioipne  oiKHAanne  oojih, 
conpHJKeHHoe  c  Tpesoroii  n  cxpaxoM.  Aiiajiarnnuoe  snanenne  nneeT 
BBeAeime,  homhmo  ochobhoto  KOH^JiHKTa,  AonojiHHTejibiibix,  a  hmgh- 

6* 
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ho:  HaHeceHHe  Gojih  b  oxBex  na  Bbipa6oTannyio  nnipeByio  peaKipno 
ion  iiaHecemie  Gojih  b  otbot  na  peaKpnio,  c  noMom,Lio  Koxopon 
paHMie  JKiiBOTHOMy  yuaBajiocL  yiixn  ot  onacHocTii. 

Toro  UlOObl  OpGHHTB  COOTHOHieHIie  OCIIOBHOrO  II  flOnOJIHIITeJIB- 
hlix  koik|)jih.ktob  b  B03Gy}KAeiniii  cxpecc-peajinsyiorAHx  CHCTGM  n 
pa3BIITHII  CTpGCCOpHOrO  nOBpGIK^GmiH,  HGJIGC006pa3H0  oGpaTIITBCH 
Biiauajie  k  nanGojiee  iiaynennbiM  cxpeccopnbiM  noBpe/KAeniinM  — 
QTpGCCppIIBIM  H3BBM  >KGJiy/I,Ka  —  II  38TGM  K  CTpGCCOpHLIM  nOBpGJK/i;G- 
HHHM  cepAna  11  k  flpyniM  cxpeccopiibi.u  nonpeiKAeniinM. 

H3BeHHLie  nopajKGiiHH  JKejiyAKa  lipri  caMLix  paBjiinrabix  crpec- 

COpiILIX  B03flCiiCTBHHX  B03HHKai0T  C  TaKHM  GOJIBIIIIIM  IIOCTOHHCTBOM, 
HT0  6LIJIH  BIieCGHH  B  CIIIICOK  OOH3aTGJIbIIBIX  IipiI3HaKOB  ncpBOH  aBB- 
pniinoH  CTaAini  cxpecc-ciiHApoMa.  3xo,  pa3yMGGTCH,  hg  Tan.  Cxpecc- 
CHIIAPOM,  pGajiii3yi0Hj,iiiicH  Kan  iiGciiGHHfJiii'iGCKOG  3bgho  aAanxan,jin, 
MOJKGT  He  COnpOBOJK^aTLCH  pa3BHTHeM  H3BGHIIMX  IIOpaiKenilH  CJIH3II- 
CToii  JKGJiyflKa,  no  iigcomiighiio,  hto  paaBiirne  tukhx  nopaiKennn 
COC'raBJIHGT  0^110  113  lIGpBBIX  II  AOCiaXOBIIO  iieXKHX  npOHBJIGHHH  npe- 
Bpain,eiiim  cxpecca  b  3bgiio  naxorGii63a,  npiiueM  npoHBjiemiG  3x0 
rioAAaexcn  xoHHoii  kojih'igcxbghhoh  oi^enne.  lloaxoMy  hmghho  h3boh- 
iibie  nopa?KOiiHH  nrpaiox  nanGojiee  Bamnyio  pojib  b  BbiHCHeiimi  Mexa- 
IIH3Ma  CXpGCCOpiIBIX  nOBpe>KflGIIHH. 

HaBGiiHbie  nopawGiiiiH  cjih3HCtoh  mejiyAKa  o6napy>KGHbi  b  na- 
CXOHipee  BpGMH  npaKXIIHGCKII  npn  BCGX  B03Ji;GIICXBIIHX,  KOXOpbIG  npn- 
boabx  k  XHiKejiOMy  cxpcccy.  iaK,  y  uejiOBeKa  xaiaie  nopajKemin 
AOKa3aiibi  npn  cGnciicG  [Douglas  Le  Vggii,  1970],  oiKorax  [O’Neill 
et  al.,  1967],  xpaBMe,  XHpypmecKHx  oriepaAnnx  [Fletcher,  Har¬ 
kins,  1954;  Goodman,  Frey,  1968].  JHeGiox  n  oGocxpennn  H3Bennon 
6ojie3HH  mejiyflua  n  ABeHaAAaximepciiion  khiukh  y  uejioBena  bo  mho- 
nix  cjiyuanx  pa3BHBaiOTCH  nocne  xniKeJibix  DMopnonajibiibix  noxpn- 
CeilHH.  y  JKHBOXHbIX,  rJiaBHLIM  oGpa30M  y  KpbIC,  H3BBI  3aKOHOMepHO 
pa3BiiBaiojCH  b  pe3yjibxaxe  fljiiixejibiioii  HMMoGnjiii3an;nii  [Rossi 
et  al.,  1956;  Brodic,  1963]  noA  bjiiihhhgm  ne  noBpeJKAaiom;iix  xnaHii, 
ho  HeoxBpaxiiMbix  Gojigbbix  B03/i,eiicxBiiii  [Weiss,  1971]  n  eipe  b 
Gojibmeii  Mcpe  noA  BJiHHHneM  paccMarpiiBaeMbix  b  AantHenmeM  koh- 
c])jiiiKxiibix  cii ryapiiii,  Bbi3biBaioiu,iix  3M0ij,hii  cxpaxa  n  xpeBo>Kiioro 
OJKH^aHHH. 

I  ojiamsh  ii  Poco(|)  [Goldman,  Rosoff,  1968]  na  ocnoBe  conocxaB’ 
JiemiH  nicxojioi'imecKnx,  DJieKTpoHiio-MHKpocKoniiHecKHX  ii  rncxoxn- 
MiFiecKiix  ^aHiibix  npHmjin  k  3aKJiio>ieiiiiio,  uxo  bo  Bcex  cjiynanx 
cxpeccopiibie  H3Bbi  JKGJiyAKa  y  Kpbic  npeAcxaBJimox  coGoii  «jiiineii- 
Ilbie  HH(|)apKXbI  CJIH3HCXOH». 

Kpiicx  H  OpHMapK  [Kristt,  Freimark,  1973]  coajiaBajin  cxpeccop- 
iiyio  cnxyan;HK)  y  npbic,  noxopbie  ^oGbiBajni  cede  niimy  nyxeM  iiama- 
xhh  na  ne^ajib  h  npn  sxom  riojiynajin  GojieBoii  y^ap  xona  jiiiGo 
liepe3  no.ir  naMepbi  no  jianaM,  jiiiGo  uepe3  B/KHBJieHiibifi  b  Mosr 
ojienxpoA.  9xox  koh^jiiikt  Mem^y  nnmeBbiM  h  oGopoHiixejibiibiM 
Ge3ycjiOBHbiMii  pec[)jieKcaMii  3aKonoMepno  npiiBO^HJi  k  paaBnxnio 
HSBennbix  nopa?KeHHH  n  flpymx  naxonornnecKiix  n3Menennii  cjiH3n- 
cron  JKeJiy^Ka,  noxopbie  hbiijiiicb  upeflMexoM  ^exanunbix  Mop<|»ojiorn- 
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uecniix  nccjieAOBaHnn.  npn  n3yneHnn  3xnx  nopameniiii  aBxopbi  no^- 
XBepAHJin  .naHHbie  TojiflMBHa  n  Pocco(|)a  h  ripiimjiH  k  3an jiioneHino , 
nxo  xamejibiii  cxpecc  Bbi3biBaex  b  /Kejiy/i,Ke  ii3MeneHHH  flBonKorc 
pofla,  a  HMeHHo:  CBoeo6pa3nyio  MexanjiH3nio  cjihshcxoh  oGojiohkh 
ii  HSBeHHO-reMoppaninecKiie  nopaHieniin,  oGbiuho  HBJiHioin,iieCH  oGx>- 
enxoM  BHHManiiH  nccjieflOBaxejieii.  II a  ociiOBaiinn  naynemin  flHHaMii- 
KH  pasBHXHH  3xiix  nocjieAHiix  nopa/KeiniH  aBxopw  nojiaraiox,  nxo 
bo  BpeMn  cxpecca  npoiicxoAiix  cna3M  apxepnoji  Mbimeunoii  oGojiohkh 
jnejiyAKa,  noxopbiii  BJieuex  3a  coooii  cxaa  ii  Aajiee  KpoBOH3JiHHHHe 
b  cjiii3HCiyio  oGojiouKy  ii jiii  noACJiH3iiCTbiii  cjioii.  B  nxore  nmeMHne- 
cnoro  noBpe?KAeHHH  cjihshcxoh  ii  kpoboh3JIhiihhh  b  nee  pa3BHBaioxca 
onaroBbie  neKpo3bi  >KeJie3ncxoro  annrejiiin  c  nocjieAyiomiiMii  H3'bH3B- 
jighhhmh.  9tii  nmeMimecKiie  neKpo3bi  n  oGpaayionuiecH  na  hx  mgcxg 
H3Bbi  no  (]>op.\ie  nepcAKo  GbiBaiox  jiuiieMiibiMn  hjih  y3Kii.Mii,  H3BHXbi- 
mh.  B  HTore  BOBiuiKaex  THimnnaa  Kapxmia  AocxaxonHO  yannx  npo- 
AOJibHbix  hjih  H3BHxbix  crpeccopnbix  II3B  c  reMopparii'iecKHMii  npaa- 
MH,  TAe  BUAHbi  >Kejie30C0Aep?Kaiu,ue  nnrMenxw  kpobh.  Bojiee  hoa- 
poGno  npeAcxaBJienne  o  AHnaMHI^e  coGwthh  b  cjihsecxoh  ?KejiyAKa 
npn  cxpecce  npeAexaBJieHo  b  cxeMe  Kpncxa  n  OpnMapKa  [1973]. 

B  ruiane  namero  H3Ji0HteHHH  BaHtHM  peryjmxopnbie  (Jiairropbi, 
noxopbie  npnBOAHT  k  cna3My  apxepnoji  h  nocjieAyiom;eMy  nenposy 
CJIH3HCTOH.  AjIH  01I,eHKII  3XHX  ([>aKXOpOB  CyUi;eCXBeiIIIO,  X1X0  H3BeiIHBie 
nopa>KemiH  cjiii3ncxon  HienyAKa  pa3BHBaioxcn  rjiaBHbiM  oGpasoM  ne 
bo  BpeMH  caworo  cxpeccopnoro  B03AencxBiiH,  a  Henoxopoe  BpeMn 
cnycxn;  Ba/KHeiimnM  ycjiOBiieM  yjibn;eporeHiioro  3(|K|)eKxa  caMbix 
pa3JiiiHHbix  cxpeccopnbix  cnxyan,nn  HBJinexcn  oxcyxcxBiie  b  >Ke- 
nyAKe  nnm;eBbix  Macc.  Hhbimii  cjioBaMii,  H3Bbi  pa3BiiBaioxcn  nocne 
cxpeccopnbix  B03AeiicxBiiii  na  rojiOAnwx  SKHBOTHbix. 

MccjieAyn  3HaneHiie  sxnx  Bamiibix  oGcxonxejibciB,  JT,nciiAepaxo 
ii  Tecxa  [Desiderato,  Testa,  1976]  b  SKcnepiiMenxax  na  Kpbicax  c 
cjnicxyjioii  acejiyAKa  noKa3ajm,  uxo  bo  BpeMn  caMoro  cxpeccopnoro 
B03AehcxBiin  (npeGbiBamie  b  Kanepe,  nepes  non  Koxopoii  jKHBOTiibie 
nojiyuajm  ajieKxpoGoJieBbie  yAapw)  BOsGyjKAeniie  aApeneprHnecKon 
cncTeMbi  npiiBOAHT  k  riojiiiOMy  xopMOHiemiio  ceKpepim  >KejiyAouHoro 
coKa:  jnimb  nocne  npeKpamemin  cxpeccopnoi-o  B03AencTBnn,  Boccxa- 
iiaBJiHBaexcn  xoiiyc  GjiyjKAaiomero  nepBa  ii  ceKpeitnn  /KejiyAo'inoro 
cona  obicxpo  Aocxnracx  HopMaJibiioro,  no  ne  yBejmneHHoro  ypoBiin. 

IlaGjiioAaBmancn  b  oxhx  onbixax  nocxcxpeccopnan  peanHSapiin 
H3B  B  yCJIOBIinX  HOpMaJIbHOli  KHCJIOTHOCTH  11  (JepMeHXaXHBHOH 
aKXHBHOCXH  HiejiyAouHoro  cona  osHanaeT,  nxo  bo  BpeMn  cxpecca  b 
cjih3hctoh  uiejiyAKa  bo3hhkjih  ii3MeiieiiHH,  b  pesyjibxaxc  Koxopwx 
ona  yxpaxiuia  pe3ncxeirrnocxb  k  iiepeBapiiBaioiu;eMy  AaiicrBHio  cona. 
Hhhmh  cnoBaMii,  ynacxKii  cjiimncxon,  noBpeHxAemibie  bo  BpeMn 
cxpecca  aApenepriinecKoh  Ba30KoncxpHKH,iieH  n  nuieMiieii,  noABep- 
raioxcn  nepeBapiiBaniiio  nocne  cxpecca,  norAa  BoccxanaBJiiiBaexcn 
aKiiiBHOCXb  napacnMnaxnnecKoro  oxAena  HepBiioii  cncxeMbi  h  AeTeP* 
MuniipoBanHan  GnyniAaiomiiM  nepBOM  ceKpepun  mejiyAo^noro  cona. 
9xo  npeACxaBJienne  oox>ncnnex  (Jaiix,  nxo  pa3BHxne  cxpeccopnbix  a3B 
Momex  Gbixb  npeAOXBpameHo  nan  aApenojinxiiKaMn,  GjiOKHpyiomimn 
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/Kejie3HCTi,iii  ranepceupeuH  i  r h nepcei; pe hhh  MeTamiaSHJi 

- - »CJIOH  - »KHCJIOTW - -C.IH3H  - *np03pa«lHI.IX  k.tctok 

CJIH’iHCTOli 

/Ke.’iyrtKa 

reMoppai'Hfl 

_ .  Mumeniufl  caoii  — >CoKpaineiiHe 

^cjih3hctoh  /KeayAKa  - | 

i 

CT33  T 

CocyAU«‘-Taa  ccxa 

— »Mbiiue'inoro  cjioii  — >Cya;eiinc 

caH3iieToii  nceayAua  I 

H3na 

CxeMa  riaToreHeaa  H3B  JKCjiyfltta,  bu  ib:uiiimx  aMouiiouajibuo-GojicBUM 
crjKccop hum  B03A'  flcTBHCM  [iio  Kristt,  Frei  mark,  1973] 


anpeHepi’H'iecKHH  cna3M  aprepnoji,  xau  n  xojiHHOJiHTHKaMH,  Cjiokh- 
pyioiuiiiMM  nocTCTpeccopHoe  noccxaiioBjieime  wejiyflOHHoro  co.ua. 

/J,oHCTBHTejiLiio,  noKaaauo,  hto  flHOTHjmioKapoouiiJiimuojmiioimH 
KHCJioxa,  imi’iioiipyioinaji  ;go<|)aMHH-(l-rHflpoKCHJia3y  n  npeBpamemie 
flonaMin-ia  b  iiopanpenajinH  b  cnnanTHnecunx  nepBHbix  ouoiiuainiHx, 
lie  npoHHuaex  uepes  reMaxo3nn;e(|)aJiHqecKUH  6apbep  h  lie  peajiii3yex 
CBoero  3(J)c|)euxa  b  M03re,  cooxBoxcxBeimo  ona  He  npeflOTBpamaeT 
cxpeccopHLix  Ji3B  y  upbic.  Opiiauo  GyxnpnjiOBoe  npoH3BOflHoe  nnuo- 
jihhoboh  khcjioxbi  —  ^-6yxHpHjmnuojiHHOBaH  KHCJioxa,  nponnuaioman: 
nepe3  reMaxosiipe^ajmHecKiiii  6apbep  n  noflaBJimoman  no^aMnn- 
p-riiApoKciuiaay  nenocpeflCTBeirao  b  rojiOBHOM  M03re,  3auonoMepHO 
npeaoxBpam;aex  pasBHXHe  H3BeHHLix  nopaHsennn  JuejiyAua  npn  cxpec- 
qe  [Hidaka  et  al.,  1974].  TauaM  oopa30M,  peiixpajiLHoe  noflaBjieHne 
B036y/KfleHHH  aflpenepriiuecKon  peryjiHUHii  Moiuer  npeflynpejKflaxb 
cxpeccopiiLie  nopantemiH  juejiyflua. 

B  sucnepiiMenxax  Xoy3epa  n  coxpy^HiiuoB  [Houser  et  al., 
1975]  >kiiboxiilix  noMein;ajiH  b  cneipiajibHbie  KJiexun,  r;i,e  ohii  bli- 
Hy?KflciiLi  Gbijiii  ABHraxLCH  24  naca  b  cyxun,  npnneM  iiaumiaH  c 
3-ro  ;i,iih  ohh  6mjih  BLray>K,n;eHbi  flBHraxbcn  6ojn>me.  llmny  sxh  upw- 
cbi  nojiyiajm  pa3  b  cyxun  ii  u  7-My  nmo  nornSajin,  nMen  Bbipaiucn- 
Hbie  ii3BGiiiibie  nopa^ueiniH  cjiiisiicxoh  JKejiyflua.  AHxnxojinneprnie- 
ckhh  npeiiapax  CKonojiOMHHopoMHji;,  noflaBJunomnn  HieJiyflonnyio 
ceupeipno,  ne  bjiiihji  iia  CMepxiiocxb  jkhbothbix,  iio  cymecxiseimo 
yMenbinaji  pa3Mepw  n  hhcjio  H3B. 

TauiiM  o6pa30M,  cnjibHoe  B036y>KfleHne  a/ipeiiepnniecKon  pery- 
Jiapiin  hbjiiictch  HanSojiee  BepoHTHbiM  cJiauxopoM,  noBpentnaiomHM 
cjin3HCxyio  luejiyflua  npn  cxpecce,  a  nocjieflyiomee  BoccxaiiOBJiennc 
xonyca  napacHMnaxnHecKon  peryjiHUini  peajni3yex  3xo  noBpeiKfleHne, 

npnBOflnx  k  paaBHxnK)  H3B. 

0'ieBiiAiian  pojib  B036y5KACHHH  aHpeiieprHHecKoii  peryjmpim  b 
peajin3anpan  caMoro  cxpecc-CHHjtpoMa  n  b  pa3BHxnn  cxpeccopHbix 
n  o  b  p  e  JK/t  e  it  ii  ii  nopoflHJia  pejibiH  pup;  nccjieflOBaHnn,  b  uoxopbix 
xfljuecxb  cxpeccopiioro  B03/i;encxBHH  —  3cjK|)euxnBnocxb  noBpe/Kftaio- 
ipero  flencxBiifi  pa3JiiiHHbix  cxpeccopiibix  cnxyapnii  —  opeHiiBajin  no 
pacxojiy  KaiexojiaMHHOB  h  cxenenn  H3BeiiHbix  noBpenmemm  /uejiynua. 


BbiHCHHjiocb,  nxo  conepjuaHiie  nopanpenajiHiia  b  tojiobhom  Moare 
3auoHOMepHO  yMenbinaexcH  npn  chjibhom  GoxeBOM  pasApajueHnn 
[Thierry  et  al.,  1968],  npn  B03AencTBiin  xoJiop;a  [Maynert,  Levi. 
1964],  npn  3JieKTpocy,n;opoJKHOM  B03nencxBim  [Hinesley  et  al., 
1968].  3xo  ^a.xo  hoboji;  nyAiaxb,  nxo  Hamibin  cflBiir  hbjihcxch  ofinaa- 
xejii.iiMM  uoMnoneuxoM  cxpecc-peaKiijiiT.  Opuauo  b  flajibnenmeM  6bi.no 
nouaaano,  uxo  npn  Meiibmen  cime  paanpaiuemiH  yBeJinncimoe  cop;ep- 
juanne  uaxexojiaMnnoB  b  upoBn  n  Boajiocniee  BLTACJienne  nx  c  mouoh 
ne  conpoBO?Knaexcn  cnnH?enneM  cojiep/KaimH  uaTexojiaMnnoB  b  mos- 
re,  xau  uau  B03pocmnn  pacxoA  uaxexojiaMnnoB  ypaBnoBeinnBaexcH 
yBeJinaenneM  nx  pecnnxe3a  [Smooklcr,  Buckley,  1969]. 

Bnojrne  aiiajionnnTo  npn  chjibhom,  no  jiJraxejibiioM  cxpeccopnoM 
B03AencxBHH  BnanaJie  BoaiiTiuaiox  yBCJinnennoe  BbiAejienne  uaxoxojra- 
mhhob  h  cnnwenne  nx  cop,ep>KaiiiiH  b  rojiOBHOM  Mosre,  a  3  a  tom  paa- 
BiiBaiomancn  auTHBauun  pecnnxcaa  KaxexojiaMHHOB  npiiBoiinx  u  boc- 
CTaiioBJievnio  nx  conepwaunn,  necMOXpn  na  noBbTiiTennoe  Br.T/iejreiine. 
Hpn  xpomi’iecKiix  cxpeccopiibix  CHTyapnnx  na6.nTo;taexcn  nopMaJib- 
noo  cop;ep/Kanne  KaxexojiaMHHOB  npn  snaMirrejibHOM  yBejinnennH  nx 
upyroo6opoxa.  B  njiane  iiainero  H3Jio>ueiiiiH  nan6ojibniHH  nnxepec 
npeACTaB.XHiox  jpannbie,  nosBOJinmnne  na  ocnoBairan  CAmrroR  b  co- 
nepjKaHHH  KaxexojiaMHHOB  ii  cxenenn  H3BenHbix  noBpeH^ennn  cjiii- 
3ncxoH  yuejiyuua  BbinBnTb  pojib  oMomionajibnoro  uoMnoiienxa  b  bo3- 
pencxBiin  cxpeccopiibix  cnxyaniin  na  opranii3M. 

HapoM  n  JIiTBiinrcxonoM  [Pare,  Livingston,  1970]  6buio  noua- 
aano,  nxo  npopojr>KaBmeecH  b  xenenne  2  nac  3Jieuxpo6ojieBoe  B03- 
pencTBiie  (ajieiixpooojieBofi  yflap  3  mA  Kawgbie  30  ceu)  npuBOjinx 
k  cpaBniiTejiT.no  iie6ojii.raoMy  (na  13%)  ciiHJKenHio  coaepjKaniiH 
Hopappena.xnTia  b  no.xymapnnx  rojioBnoro  Mosra.  Ecjih  uajujioMy 
yp;apy  npeppuecTByeT  onpegeneTTHbin  sbvk,  npojtojDKaBniHHCH  10  ceu, 
to  coflepiKaiine  Hopanpenajinna  najiaeT  na  35%.  TTttt.tmh  cjiOBaMH, 
upejiynejioM.XHK)n];nfT  06  onacnocrn  yc.TiOBHbih  pa3jtpaH«HTejib,  ji,eii- 
CTByioinnii  b  6e3Bbixonnon  ciiTyaiiiiTT,  Korjia  or  onacnocxn  nejibsa 
yiiTn,  pe3K0  yBejinnnji  oTBemyio  CTpecc-peaKipuo  opraiinsMa. 

Ha  cjie;iyioni,eM  sxane  nccjiep;oBa tttt n  6buin  ncnojn.aoBanbi  upwci.T, 
oOyneHHi.Te  jioObinaTT,  nnmy  b  cnenTTa.Tn.Hon  uavepe  nyxeM  Hamama 
na  HBepuy.  3th  HTiiBOTHi.Te  Sbijih  Tpniupbi  noABepniyTbi  juiiiTCjTi.noMy 
22-nacoBOMy  c/rpeccopnoMy  b  o  3  jt  e  ii  c  t  b  ii  to  ,  noTopoe  coctohjto  b  tom, 
mto  b  otrot  ua  KaJKftoe  naTKaxiie  ojinoBpeMeHHo  c  nnnien  AanajiCH 
yji,ap  Tona,  t.  e.  MnoroupaTTio  coajiaB'a.TiCH  uoiicfuinKT  mcjkhy  mime- 

BblM  II  o6opOIIHTGJTbTIbIM  OesyCJIOBHbIMII  pe$JieKCaMH.  B  KOHTpOJTbUOH 
cepiin  BCJieji;  a  a  najuaxiieM  jiaBaJiaci.  tojibko  niinia.  BjieuxpoOoJieBbTe 
yp;apT>T  toh  ?ue  cnnbi  HaHOcn-nn  ne3aBHcnMo  ox  nnmcBoro  nojiupen- 
.TToiiua,  t.  e.  tg  /i;e  hbb  6e3yc.xoBTn.Tx  pe<f)jieuca  peaxiiaoBaxnc.b,  no 
ne  BCTynaxn  b  kohc]>xhkt. 

B  pesyxbTaTe  cpaBnenim  oxnx  cepnn  BbiHCHiuiocb,  hto  nepe.3 
2  naca  nocxe  nanaxa  oucnepiiMenTa  conepjuaHHe  Hopappenaxiina  y 
ikubothbix  KOHTpoxT.nofi  cepnii  najpaxo  na  10%,  a  y  jkhbothbix  — 
ynacTHHKOB  KoinfuniKTa—  na  20%.  B  AajibnenmeM,  nocxe  xpex 
22-nacoBbix  ceaHCOB  CTpecca,  b  M03re  B03nnuxa  anannTexbHaH  auxn- 
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BarjHH  CHiiTe3a  KaTexojiaMiraoB  n  coflepaiainie  HopaflpeHajraHa  b  mos- 
re  y  Bcex  jkhbothbix  Bospocjio  no  cpaBHemiio  c  hcxoahlim  —  y  koht- 
pojibiiLix  Ha  10%,  a  y  koh^jiukthlix  na  35%.  Jlajiee  bbihchiijiocl, 
hxo  y  21%  KOHTpojiLHBix  Kpbic  b  pe3yjiLTaTe  XpOHHneCKOrO  cxpeccop- 

Horo  B03fleHCTBHH  B03HHKJIH  H3BBI  H  CpeflHee  HHCJIO  H3B  Ha  OflHH 
atejiyfloit  cocxaBJiHJio  flBe.  y  jkhbotiibix  —  ynacxnnKOB  Konc[)Jinitxa 
H3B6HHBI6  nopajKeiiHH  CJIH3HCTOH  atejiyflita  B03HHKJIH  b  61%  cjiynaen, 
a  cpeflHee  hiicjio  H3B  iia  opH  atejiyfloit  cocTaBjiHJio  nexbipe.  TaitHM 
o6pa30M,  iiajmHHe  b  cxpeccopHoii  CHxyapira  KOH(|>JiHKxa  Meatfly  flBy- 
MH  JKH3IIOI1IIO  BajKHBIMH  6e3yCJIOBHLIMH  peijlJTeKCaMH  BBI3BaJIO  31ia- 
hhtgjibiio  OoJiee  CHJiT.Hoe  BoaCyatfleime  aflpenepriniecitOH  chcxombi 
ii  cooxBexcTBeHHO  b  2—3  pa3a  6ojiBiime  H3BemiBie  nopaatemiH,  hgm 
npOCTOG  ({)II3HHCCKOG  — 60JTGBOG  (hOHHPGHTHBHOg)  B03fleiICTBIie  CBMO 
no  cg6g. 

B  HccjiGflOBaiiHHx  Benca  [Weiss,  1970,  1971a]  koh$jihkx  co3fla- 
najiCH  Meatfly  npoHHbiM,  3apanee  Bbipa6oxanHbiM  HaBHKOM  —  ycjioB- 
iibim  pecJjieKcoM  H36eraHHH  6ojiii  —  h  6e3ycjiOBiiBiM  6ojigbbim  paa- 
flpaatnxejieM,  Koxopbift  flaBajra  b  oxBex  na  ycnemnyio  peanpHio  ii36e- 
raHHH.  Taitoii  koii<|)jihkx  b  cJiopMe  «naKa3anHH  3a  BbipaooxaHHbiii 

IiaBBIIO)  TaiOKG  npilBOflHJT  K  pa3BHTHIO  3HaniIXejIbHO  OojIbHTIIX  H3BGH- 

hbix  nopaatemrii  atejiyflita,  hgm  npocxoe  OojieBoe  pa3flpaatenHe,  ot 
Koxoporo  HGJib3H  yiixH.  B  coBOKynnocxii  axn  flamibie  O3iianaiox,  nxo 
no  MeHbmen  Mepe  flBa  OMopnonajibiibix  $aKXopa  —  xpeBoamoe  oatH- 
flamie,  Bbi3Bamioe  npeflyBeflOMjieiraeM  o  6ojih,  h  koh^jihkt  Meatfly 
6e3ycjiOBHLiMn  pe^jieKcaMii  hjih  Meatfly  npeatHHM  onbixoM  h  peajib- 
hoctbio  —  pe3Ko  ycHjuiBaiox  cxpecc-CHHflpoM  b  co3flaBaeMbix  3Kcne- 
pnMenxajibiio  6e3BbixoflHbix  cnxyapimx  h  oxaroiflaiox  noBpeatflaiomee 
flencxBHe  cxpecca.  Hexpyfluo  3aMexnxb,  nxo  aHajiornniibie  $aKxopbi 
Moryx  HrpaTb  pojib  b  cjioatnwx  copnajibHbix  kojijih3Hhx,  Bbi3biBaio- 
ipnx  cxpecc-CHHflpoM  h  cxpeccopHbie  3a6ojieBaiiHH  y  Homo  sapiens. 
JlMeHiio  noDxoMy  npn  imyneHira  naxorene3a  cxpeccopHbix  noBpeatfle- 
hhh  cepflpa  h  ecxecxBeiiHBix  anxncxpeccopiibix  cncxeM  opraHHSMa 
naMii  6bijro  ncnojib30BaHO  paccMaxpiiBaeMoe  b  flajibnefmieM  smoijito- 
HajibHo-OojieBoe  cxpeccopnoe  B03fleiicxBiie  —  xait  Ha3UBaeMBin  HeBpos 
xpcBorn  no  /Jeciiflepaxo  [Desiderato  el  al.,  1974],  itoxopbiii  conexaex 
oOa  3 xh  MOMenxa  —  koihJijiiikx  h  xpeBory  oatHflaHna. 

OfleHHBaa  flamibie  o  noBpeatflaiomcM  flencTBiiH  cxpecca,  ojieflyex 
it m e'rii  b  Biifly,  nxo,  iiomiimo  KOncxpyituHH  cxpeccopiioii  cnxyan;nii, 
Baatnyio  pojib  b  BoaiiHitHOBeHHH  hjih  hcbosh HitHOBeHini  H3B  h  flpy- 
riix  nOBpeatfleimn  iirpaex  renexmiecKH  flexepMimiipoBaHnan  it.th 
npiioOpexeimaH  b  oiixoreneae  pe3Hcxeimiocxb  oprannaMa  it  cxpeccy. 
OflHHM  H3  iianOojiee  aJieMeHxapiibix  cJiaitxopoB,  onpeflejimoipnx  xaityio 
po3HcxeiiTHocTb,  HBJiHoxcH  B03pacx.  Tan,  M.  IT.  Anoxnna  [1975] 
noitasajia,  nxo  ncxofliiaa  itoiineHTpamm  nopaflpeHajiHHa  b  M03re 
MOJioflBix  HenojioB03pejibix  Kpbic  MeHbme,  hgm  y  B3pocjibix,  a  npn 
B03fl6HCXBHH  CXpeCCOpHOH  CHXyaflHH  (HMM06HJIH3aflHH  +  60JIb) 
KOHfleHxpapHH  HopaflpeHajiiina  y  irax  CHuataexca  b  MeHbmen  cxe- 
neiiH  b  CBH3M  c  6ojibmen  MOin,Hocxbio  airnapaxa  pecHnxe3a  itaxexo- 
JiaMHHOB.  CooxBexcxBeiiHo  H3BeHHbie  nopaatenna  cjiii3hcxoh  atejiyfl- 
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ita  y  Mojioflbix  Kpbic  OKaaaflHCb  MeHee  BbipaateHiibiMu,  neM  y 
BSpOCJIbIX. 

9xa  paooxa  nojiymuia  paaBHxne  ii  noflXBepatfleime  b  aKcnepHMen- 
xax  Pnxxepa  ii  Hejibiiepa  [Ritter,  Pelzer,  1978],  Koxopbie  noita3aJiH, 

HXO  npn  XOJIOflOBOM  H  f)OJieBOM  CXpeCCOpHOM  B03fleiiCTBHH  KOIipeilXpa- 
n;Hfl  KaxexojiaMimoB  b  runoxajiaMyce  h  nepeflHeM  M03re  cxapbix  Kpbic 
cniiataexcH  b  oojibmeii  Mepe,  a  BOCcxanaBJiiiBaexcH  MeflJieimee,  neM 
y  B3poc.'rbix  Kpbic.  3xn  flaHHbie  Kait  6yflxo  CBiiflexejibcxByiox,  nxo 
c  B03pacxoM  napnfly  c.  naKonjieniieM  imflii  Biifly  a  Jibnoro  oribixa,  noMO- 
raioiflero  yxofliixb  ox  cTpeccopnbix  CHxyaii,HH,  npuMaa  pe3HCTeiix- 
HOCXb  K  3XHM  CHXyaflHHM  CHHHtaeXCH. 

B  iiHiepeciioii  pa6oxe  ^npitca  h  coaBXopoB  [Dirks  et  al.,  1977] 
obuio  npofleMOHCxpiipoBaiio  bjiuhiihg  na  pe3HCxenxHocxb  it  cxpeccy 
nHxaHHH  n  paiincM  oiixoreneae.  Oitaaajiocb,  nxo  y  B3pocjibix^  itpbic, 
oxiiHXbix  y  Maxepn  na  15-e  cyxKH  atH3HH,  hsbbi  npn  iiMMOoiuiHaa- 
pHOHHOM  cxpecce  pa3BHBajmcb  b  90%  cJiynaeB,  a  y  HtiiBoxiibix,  pac- 
cxaBuiHxcfi  c  Maxepbio  b  (])H3iiojiorHiiecKHu  cpoit  Ha  22-e  cyxitn, 
H3BH  B03HHKJIH  jiiimi.  na  10%  c.ny'iaCB.  TaitiiM  oCpaaoM,  BbipaateH- 
Hocxb  CTpecc-CHiiflpoMa  ii  cxpeccopubix  noBpeHtfleHHii  oxmoflb  He 
nponopn,nonajibiia  HHxencHBHoexH  cxpeccopnoro  B03fleHCXBHH,  a  Ha- 
xoflHXCH  it  rjiyOoitoH  3aBHCHMOCXH  ox  reHexnnecKH  flexepMMHHpoBaii- 
hoh  hjih  npnoSpexeimoH  pe3HcxeHxnocxii  it  cxpeccopnoii  cnxyaflHH. 
3xa  pe3HCTeHXHOCXb,  itait  oyflex  bhaho  H3  flajibHeiimero  H3JioateHHH, 
Moatex  6bixb  aKXHBHo  ii3MeiieHa  iianpaBJieiiHbiMH  BOSfleHCXBHHMH 
IJSBHe. 


IIaioreHe3  cxpeccopHbix  noBpeatfleHHii  cepflpa 

AflanxHBHbie  H3MeneHiiH  (^ynitpHii  cepflita  cocxaBJimox  iieoOxoflH- 
Moe  3Beno  o6opoHHxeJibHbix,  arpeccHBHbix,  nojioBbix  pearapiH  jkiibox- 
hhx  h  BaatHenmHX  copnajibno  flexepMHHHpOBaHHbix  peaKitnn  nejio- 
Beita.  MoatHO  ripeflcxaBiixb  ce6e,  nxo  npn  bo3hhkhobghhh  paccMOX- 
peHHoro  Bbime  ocHOBHoro  KOHcjiJiHKxa  Meatfly  sxhmh  jkh3hghho 
BaatHbiMii  peaitfliiHMH  h  sanpexoM  na  hx  ocyiflecxBJienne,  x.  e. 
b  ycaoBHHx  HHxenciiBiioro  ii  fljiHxejibiioro  cxpecc-CHHflpoMa,  cepflen- 
HO-cocyfliiCTbiii  KOMnoneHX  peaitfliiH  ne  npocxo  coxpaHHexcn,  necMO  r- 
pn  na  oxcyxcxBHe  caMHX  peaKfliiii,  ho  Moatex  conpoBoatflaxbCH  no- 
BpeatfleHneM  MHoitapfla.  Taitoe  noBpeatfleiiHe  Moatex  B03HHitaxi>  no 
MeHbmen  Mepe  BCJieflcxBiie  flByx  npHHHH:  BO-nepBbix,  nofl  bjihhhhom 
neoSbinaHiio  fljinxejibiioro  fleiicxBHH  bbicokhx  KonpeiixpapHii  itaxe- 
xoaaMHHOB,  Bo-Bxopbix,  BCJieflcxBiie  neperpy3KH  cepflpa,  oOycjiOBJieH- 
Hoii  xeM,  nxo  b  oxcyxCTBiie  caMofi  noBefleiinecKoii  peaitpiiH  cocyflbi 
CKeaexHbix  Mbimn;  He  pacmiipHioxcn  h  conpoxHBJieime  H3rnannio  oita- 
3biBaexcH  Heo6biHiio  bbicokhm.  OflHaito  Meatfly  TaKHM  npeflnoJio>Ke- 
niieM  n  peaJibnbiM  floita3axejibCTBOM  cxpeccopnoro  noBpeatfleHHH 
cepflenHOH  Mbiuiflbi  jieatnx  3HaniixejibHaH  fliiCTanpHn.  3xo  onpene- 
jinexcH  tcm,  nxo  cepflpe  b  oxjihhhii  ox  ateJiyflita,  rfle  h3bbt  xopomo 
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Bupiibi,  ropa3po  Menee  onpepeaeHiio  cHriiaaiiaiipyex  o  B03iiiiKHieM 
noBpe>K/j,eHHn  cboiix  cxpyKTyp.  /[anie  npn  THJKeabix  cxpeccopHbix 
B03pencTBHHx  n3MeiieiiHH  fleHTejiLHocTii  cepppa  Hepepno  npoHB- 
AHIOTCH  TaKHMH  BHOJIIie  HOpMaJIBHBIMH  HBHeHIIHMH,  Kali  TaXHKappHH 
hjih  OpapniiappHA.  MnoronHcaeimBie  nccaepoBaHHH,  b  kotoplix  Tainie 
H3Meiioiina  obijih  odHapyjKeiiBi,  BecLMa  cymecTBeHHBi  pan  opeHKH 
ceppeanoro  KOMiiOHeHTa  noBepeHnecKHx  peaKpnii  opraHH3Ma  [Baabp- 
Man,  1975;  BepiieB,  1975;  CaMOXBaaoB,  1976],  no  caMH  iio  ce6e 
He  pemaiox  Bonpoca  o  Haanann  npn  oxcyTCTBiin  CTpeccopHbix  no- 
BpejKpeHHH  cepppa. 

3jieKTpoKapflnorpa(J)HHecKHe  cpoiini  pa>Ke  npn  najiminn  cxpec- 
copnbix  napyineHHH  MexaCojinyMa  n  cxpyKxypBi  cepppa  MoryT  6bitb 
cpaBiiHTeju.no  neCojrBniHMH  BcaepcxBne  pii<f)<J)y3Horo  paciipocxpane- 
iihh  noBpejKpeHMH.  llaponep,  H3MeHeniui  coKpaTHTenwioii  ({jyiiKpnn 
ncpepi;o  orpauii'mjiaiOTCH  KOMnaencoM  HBaeimii,  CBiipexenBcxByio- 
ipnM  o  Mooimnaapiiii  dtoh  i])yni;pnu.  Tan,  Panpya  n  coaBiopbi 
[Randall  et  al.,  1978]  MeTopoM  KaTexepnsapiiM  naynaan  conpaTH- 
xeaBnyio  ^ymipnio  aeBoro  >KeaypoaKa  cepppa  HenapKOTH3npoBan- 
Hbix  o6o3i.hu,  KOToptie  oLian  nocTaBjieiiBi  b  KaaccnaecKyio  cipeccop- 
nyio  ciiTyapMK):  co3paBaacn  Goabmoii  ciHAiya  pan  oooponiiTeaBiion 
peaKpnn,  a  ca&ia  peaKpnn  6i»iaa  Bwiiaioaena  ^HKcapiien.  Cxii.Mya  co- 
CTOJIH  B  TOM,  TITO  JKHBOTHBIM  IipepX>HBaHan  3ByiiOBOii  pa3ppa>KHTeaL, 
sa  KOTopMM  caepoBaao  9jieKxpo6oaeBoe  pa3ppa>Keiine.  Otbct  Ha 
ycaoBiibiii  3ByK0B0ii  pa3ppajKiixenB  Btipa>KaacH  yBoanaeiiHeM  ciicto- 
anaecKoro  paBaeriiin,  CKopocTii  coKpaipemm  n  TaxiiKappnen.  3Kcne- 
piiMeHTLi  c  penepBapnen  noKasajm,  axo  otox  KappHaabiibin  komho- 
HeHT  peaKpnn  oprami3Ma  b  ochobhom  6bih  peTepMHHHpoBan  B036y/K- 
peimeM  cnMnaTnaecKon  HHHepBapiiii  cepppa  ii  b  3iiaaHTeaBH0 
MeribHieH  cxeneHH  BniiHiraeM  KaTexoaaMHiioB,  pnpKyaHpyioipHx  b 
KpOBH. 

OaeBHpHo,  hto  9X11  H  MHoroancjieiiHBie  aHaaoniHHbie  paHHbie  po- 
cxaxoano  rayooiio  xapaKTepii3yiox  coKpaxirreaBHyio  <|)yHKpiiio  cepppa 
BO  BpeMH  CTpeCCOpHbIX  COCTOHHHH,  HO  lie  OTBeaaiOT  Ha  Bonpoc,  B03- 
HHKaiox  an  BO  BpeMH  cxpecca  noBpe/KpeiiHH  ceppeaiioii  Mbimpbi. 
PhieiOTCH  MHoroHHcaeHHbie  pairiiBie  06  ajiBTepnaTHBiiBix  H3MeiieHHHx 
MHOKappa  npn  ape3MepHBix  Harpy3Kax  naaBanneM,  panTejibiioM  npe- 
oBiBainieM  /KHBOxiiBix  b  BepTHKaaBHOM  noao/KeHnn,  TpaBMax,  OJKOraX, 
BBopciiHii  doabiHHx  pos  diiononiaecKn  aKTHBHbix  neipecTB.  OpnaKo 
bo^bccx  9TIIX  cayaanx  xpypno  peninTB,  BBi3Baubj  an  9th  H3MeneHHH 
h30bitkom  KaxexoaaMHHOB  ii  l’aiOKOKopxiiKonpoB,  x.  e.  aKTHBapnen 
CTpecc-pcaaiiayioipiix  cncxeM  b  tohhom  CMBicae  axoro  caoBa,  nan 
peiicTBiieM  caMon  narpy3Kii,  xnMnaecKnx  <f)aKTopoB  h  t.  p. 

TlpHMBix  paHiibix  o  napymeHHH  CTpyKTypBi  ii  MeTaooan3Ma  cepp¬ 
pa  npn  CTpecce  po  nocaepnero  BpeMeHH  6btho  BecBMa  HeMnoro. 
B  9KcnepnMenTax  fl.  H.  MaMiiHaniBHan  h  coTpypmiKOB  [1956] 
cxpecc,  BBT3BiBaBiHnncH  y  o6e3BHH  iiapymeHHeM  CTapno-noaoBBix  ot- 
Homeimii,  npnnen  b  neMHornx  cayaanx  k  nonBaennio  OTpnpaTeaB- 
Horo  3y6pa  T  na  9Kr  h  y  opnoro  JKiiBOTHoro  k  poKa3aHHOMy  Mop(|)o- 
aorimecKii  HeKpoTiiaecKOMy  oaary  b  MHOKappe.  OpnaKo  b  paabHen- 
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nieM  npn  MHoroKpaxnoM  noBxopeiniii  a  n  a  a  o  r  ii  a  h  bi  x  9KcnepHMenxoB 
Bocnpoii3BecTii  9tot  pe3yabTaT  He  ypaaocn  [^/KaaaroiiHH,  1972]. 

B  9KcnepnMenxax  10.  M.  Pemma  n  B.  T.  CTappeBa  [1975] 

fJjiiKcapiiH  o6e3BHH  bo  BpeMH  peaanaapnn  naccHBHO-ooopOHHTeaBiiOH 
peaitpiin,  t.  e.  6ercTBa,  npiiBcaa  b  necnoaBKHx  caynanx  k  nonnae- 
hhio  oxpnpaTeai>noro  3yopa  T  na  3KF  ii  noBBimeHiiio  aKTHBiiocTH 
TpancaMHHa3Bi  n  k pe aTHHKHH a 3Bi  b  npoBn,  a  b  opnoM  caynae  k  bo3- 
nnKHOBeniiio  iimeMnnecKoro  nenposa  MHOKappa.  OneBiipno,  pesyaB- 
xaxBi  9Toro  oKcnepiiMeiixa,  BBinoancHiioro  na  5  o6e3Lfliiax,  xpypno 
noppaioTcn  KoannecTBeniioH  opeime  h  TonnoMy  BoenpoHSBepeHHio. 

Ccabe  [Selye,  1961]  naGaiopaa  y  Kpwc,  nepeHecmux  mmmo6hjim- 
aapnoiiHBiH  CTpecc,  TpananxopiiBie  rncToaoninecKHe  H3Meiieimn, 
BbipajKaBmnecH  iionBaenneM  onaroi?  (J)yKcnnoc[)iianii. 

HeMiioroqncaeHHBie,  no  noppaioipnecn  KoaHHecxBeiiiiofr  opeime 
cJiaKTi.T  o  noBpeJKpaiorpeM  BaiiHiinn  cxpecc-cinippoMa  na  MBimpy  cepp¬ 
pa  6i>ian  noayneHBi  b  BKcnepiiMenrax  c  9MopHonaai.no-6oaeBBiM  bo3- 
peHCTBHeM,  bo  MiioroM  anaaoniHiibix  tcm,  noxopbic  Giaan  onncaiiBi 
b Biiue  npn  paccMOTpemm  CTpeccopiiBix  hbb.  Tan,  Baccex  n  KanpiiK- 
pocc  [Bassett,  Cairncross,  1975;  Cairncross,  Bassett,  1975]  nopnep- 
I'aan  iipnic  9aeKxpo6oaeBOMy  pa3ppa;Keiinio  nepe3  noa  pocTaTonno 
npocTopnoii  naeTKir,  rpe  /KiiBOTiiBie  coBepinaan  6e3pe3yai.xaxnBie 
nonbiTKir  H36aBaeHHH,  ii!>  peaansoBaxb  btoh  peaKpnn  ne  Moran, 
llepep  Ka>KpBiM  aaeKTpoooaeBBiM  ypapoM  paBaan  npepyBepoMaHio- 
ipun  3ByK0B0n  ycaoBHBin  pa3ppajKHTeab.  B  toh  cepnn,  rpe  ypapia 
naHocnan  nepes  paBHBie  npoMensyTKii  BpeMeHH,  KonpeHxpapiiH  raio- 
KOKopniKoiipoB  b  KpoBH  cocxaBanaa  50 — 60  MKr/100  Ma,  a  npn 
HaHeceiiim  ypapoB  aepes  caynainibie  npoMeacyTKn  BpeMeHH  haiibot- 
iibie  O/Kiipaan  nx  nocxoHHno  n  KoiipeHTpapna  raionoKopTHKonpoB 
pocmraaa  85—95  MKr/100  Mr.  nocaepunn  $opMa  BoapeitcTBiTH  6biaa 
ocHOBHoii.  B  pe3yaBTaTe  opnonpaTHoro  cxpeccopHoro  BOspencxBHH 
xaKoro  popa  copepmanne  nopappeHaaima  b  npepceppnnx  ciiiisnaocB 
na  15%,  a  b  /KeaypoMKax  —  b  Menbinen  cxeneiin.  9to  Hnaeime,  KaK 
BBiHcnnaocB,  6biao  ooycaoBaeno  ne  ToabKO  yBeaiinenHBiM  pacxopoM 
KaTexoaa^rnnoB  bo  BpeMH  capecca,  no  n  HapyrneiineM  peoBaKyapnii 
BbipeaiiBiiierocH  nopappenaanna  oopaTiio  b  cHMnaxnnecKiie  HepBUbie 
oKonnamiH.  Tanoe  napymenne  peaBaKyapnn  3aBnceao  ot  pencTBHH 
BBicoimx  KOHpeHTpapnn  raioKopTHKonpOB.  ^cchxb  cyTOK  cnycTH  sth 
iiapynieHHH  MeTa6oan3Ma  KaTexoaaMHiioB  b  MHOKappe  nocTenenno 
ncae3aan,  necMOTpn  na  ewepneBHBie  cxpeccopnbie  BospencTBim. 

BaJKiioe  nccaepoBaime,  npepcTaBJinioipee  codon  nepByio  nonBirny 
KoannecTBeiiiio  opemiTb  noBpe?Kpeime  CTpyKTyp  cepppa  npn  cxpcc- 
ce,  6biao  BBinoaneno  MnaaepoM  n  MaaoBBiM  [Miller,  Malov,  1977]. 
B  9Toii  padoTe  cxpeccopnaH  cnTyapiin  co3paBaaaci>  y  Kpi.ic  nyTOM 
BaeKTpoooaoBoro  pasppa/KeiniH  aan  nepes  noji  KaMepBi,  a  noBpe?K- 
pemie  MHOKappa  openiiBaaocb  no  Bbixopy  $epMeiiTOB  H3  KaeTOK 
iisoaiipoBaniioro  cepppa,  nopBepranixcn  cxpeccy  jkhbothbix  ii  no 
BKaioneHHio  b  cepppe  papnoaKTHBnoro  niipo([)oc([)aTa,  MeneHHOro  Tex- 
nepneM,  KOTopBiii  o6bihho  HcnoaB3yexcH  pan  pnarHOCTHKH  HH^apKTa 
MHOKappa. 
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BbIHCHHJIOCb,  HTO  B  OTBGT  Ha  CTpeCCOpHbie  B03peiiCTBHH,  npOpOJI- 
>KaBHIHeCH  OT  4  pO  16  HOC,  aKTIIBHOCTL  B  llJiaBMe  KpOBH  JiaKTaTfle- 
rHflporena3Li,  rjiiOTOMaTOKcajiaT-  h  rjnoTaMaTniipyBaTTpaHcaMiTna3bi 
yBejiHHHjiacb  b  2—3  pa3a.  9Ta  $epMem-eMHH  HBjmeTcn  HapentHbiM, 
ho  HHTerpaJiBHMM  ltpHTepneM  noBpeHtpeHHH,  Tan  nan  $epMenTbi 
MoryT  noKHflaTb  noBpeHipeimbie  kjigtkii  jnodoro  opraiia,  n  b  tom 
HHCJie  cepppa.  JJjih  toto  hto6m  blihchhtl,  nacKOJibKo  (^epMeirreMiiH 
CBH3ana  hmghho  c  noBpejKpeHHeM  cepppa,  aBTopbr  b  ycjiOBiinx 
in  vitro  H3MepnjiH  Bbixop  $epMGHTOB  b  nepcJiyaaT  113  kjigtok  ii30jin- 
poBannoro  cepppa  h  noita3aJiH,  hto  oii  cyipecTBemio  yBejinneH. 
B  pajiLHenmeM  ohh  ycxaHOBHJiH,  hto  nop  bjihhhhgm  CTpeccopnoro 

B03peHCTBHH  peSKO  BOSpaCTaeT  BKJIIOHGHIie  B  MHOKapp  TGXTIGpHH, 
KOTOpwii  B  3AOpOBBlif  MHOKapA  BKJIIOHaGTCH  B  BHAG  CJIGAOB.  BkJIIO- 
H6HHG  TGXIiepHH  paCTGT  BMGCTG  C  y B e JI HH 0 II H G M  pjIHTGJIbHOCTH  CTpGC- 
COpHOrO  B08A0MCTBHH  H  IipopOJPKaeT  yBGJIHHHBaTbCH  B  TCBOIIIIG  IIGKO- 
Toporo  BpeMe.HH  nociio  saBepmcnna  CTpeccopnoro  B03peHCTBiiH.  Man- 
CHMajibnoe  BKJiioHenHe  TexHepnn  nadjuopajiocb  nepes  8  nac  nocjie 
12-HacoBoro  c-rpeccopnoro  bo3AGHCtbhh.  B  pejiOM  pesyjibTaTbi  3toh 
paGorbi  03iianai0T,  hto  pBa  KJiaccHHecKiix  npoHBjieHiiH  mneMnnecnoro 
HH^apKTa  —  cJiepMeirrcMiTH  h  peanoe  yBeaHHemie  bkjiiohciiiih  tgx- 
nepnn  b  MHOKapA  —  b  nojrnoH  Mepe  peajiiiayiOTCH  npn  CTpeccopnoM 
iTOBpeH?ACHHH  cepppa. 

Han6ojiee  odocnoBaHHoe  b  nacTonipee  Bpenn  o6T>ncHeHHe  9Toro 
$aKTa  COCTOHT  b  tom,  hto  cepppo  npn  pjiiiTejibHbix  CTpeccopHbix 
CHryapiiax  noBpentpaeTcn  pjiHTejibHbiM  peiiCTBHeM  bbicokhx  KonpeHT- 
papiiii:  KaTexojiaMimoB.  /JeiiCTBHTejibHO,  noKa3ano,  hto  pante  nepe3 
8  nac  nocjie  3aBepineHHn  CTpeccopnoro  BospeiicTBHH,  co3paBaBinerocH 
3JieKTpo6ojieBbiM  pasppajKemieM  de3  bo3mo;khocth  H3daBjieHnn,  koh- 
peHTpapnH  appeHajinna  b  npoBii  Kpwc  jihiihii  BncTap  yBejinneHa 
b  8  pa3,  a  HopappeHajinna  —  b  7  pas  [Mandache  et  al.,  1978]. 
IleTpypno  npeACTaBHTb  cede,  hto  ecjin  CTpeccopHan  cirryapnn  lie 
aaBepinaeTCH  pocraTOHiio  dbiCTpofi  apanTapneii,  a  3aTnniBaeTcn,  to 
MOJKeT  peajiH30BaTbcn  noBpeiKpaioupiH  3<|)(|)eKT  ctojib  bhcokhx  koh- 
peHTpapiiH  KaTexojiaMimoB  Ha  cepppe. 

B  cooTBeTCTBHn  c  3thm  H3BecTTio,  hto  dojibinne  posbi  Hopappena- 
Jimia  h  eipe  b  dojibinen:  Mepe  ero  cmiTeTHHecKoro  anajiora  —  nao- 
nponifjiiiopaApeiiajiHiia  (nsonpoTcpenojia) ,  peiicTByn  onocpepoBanno 
nepes  aAeHHJrpHKJia3Hyio  cncreMy,  BbisbiBaiOT  yBejiiiHennoe  Bxo/Kpe- 
HHe  b  MHOKappHajibiibie  kjigtkh  Ca2+,  nadbiTOK  Koroporo,  b  coneTa- 
TIHH  C  H36bITKOM  CBOdopiIblX  JKlipiIblX  KHCJIOT,  npiIBOpiIT  K  pa30dipe- 
II II 10  OKHCJICHHH  C  (f)OCff)OpHJIITpOBaHHeM  B  MHTOXOHppiIHX  II  CIIIT/Ke- 
hhio  copopajaniiH  ATO  h  KO  b  MnoKappnajibnbix  Knemax. 
OpHoapeMeinro  AeTepMimnpoBaHiibin  appeneprnHecKHM  3$(|)eKT0M 
nadbiTOK  Ca“+  BbiSbiBaeT  KOHTpaKTypiibie  coKpaLpemin  MiiotJnidpHJiJi. 
3'ra  aneprope^iipiiTnan  cnTyapnn  h  KOHTpaKTypbi  hocht  onaroBbiii 
xapanrep.  B  HTore  pasBitBaioTcn  xopomo  iisBecTnbie  b  HacTonipee 
BpeMii  MenKooHaroBbie  neKpodiiOTHHecKiie  imieHeHnn  Miionappa, 
ABHaioipHecn  cjiepcTBneM  Hpe3Mepnoro  no  iinTeHciiBiiocTH  n  pjiiiTejib- 
hocth  appeHeprnHecKoro  3(fxJ)eKTa  Ha  cepppe  [Rona  et  al.,  1963]. 
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B  nocjiepnne  ropbi  bto  appeHeprnnecKoe  noBpe>Kpeirae  dbuio  boc- 
npoii3BepeHo  na  H30JinpoBaiiHOM  nepiJiyanpoBaHHOM  cepppe,  rpe  3$- 
(])eKT  iiopappeHajiinia  peajiii30BajiCH  nenocpepcTBeHHO  Ha  Mnonap- 
pnajibHbie  KJieTKH  n  3aBepoMo  He  mot  dbiTb  onocpepoBan  nepe3 
II3dbIT0K  JKHpHbIX  KHCJIOT,  odpaSOBaillie  TpOMOOB  B  KOpOIiapiIOH  CII- 
CTeMe  n  t.  p. 

BajibpeHCTpeM  c  coaBTopaMH  [Waldenstrom  et  al.,  1978],  Bbinoji- 
iiiiBiinie  3tii  onbirbi,  noKa3ajni,  hto  B03pacTaioipHe  posbi  Hopappena- 
jrnna,  ne  MeiiHH  Kopoiiapnoro  upoTona,  noBpe>KpaiOT  kjigtkh  cepppa. 
rionpoKpeinie  Bbipamaeicn  ciimKeniieM  KOiipeHTpapini  ATO  n  bbi- 
pejiemieM  b  nepc]>y3aT  KpeaTHiiKiinaabi  h  TparicaMHHa3.  9th  cpBiira 
nponoppuonajibiibi  peiiCTByioipeii  KonpeiiTpapiiH  KaTexojiaMnnoB  b 
nepc|)y3aTe,  pjiHTejibiiocTH  B03peiicTBiiH  n  conpoBonipaiOTcn  penpec- 
cneii  coKpaTiiTejibiioii  (JiyiiKpiiii  cepppa.  B  KJieTKax  MiioKappa  pas- 
BiiBaiOTcn  naTOJioniHecKiie  H3Meneniin,  BbipaiKaioipnecH  KonrpaKTyp- 
HbiM  coKpaipemieM  MHO^ndpHJiJi.  Been  btot  KOMnjieKC  ajibTepHarHB- 
nbix  H3MenennH  MonteT  dbiTb  b  3iiaHiiTejibHoii  CTenemi  npepynpe?Kpen 
BBepeiiiiCM  b  nep$y3aT  ^-djiOKaTopoB  hjih  BeponoMiuuia  (usonTiina), 
djioKiipyioipero,  Kan  ii3BecTno,  BxoJKpenne  Ca2+  b  MHOKappnajibHbie 
KJieTKH. 

Bonpoc  o  tom,  b  Kaiioii  Mepe  nepBiiniibie  KaTexojiaMHiioBbie  no- 
BpenipeniiH  cepppa  MoryT  peajiii30BaTbcn  y  3popoBbix  po  9Toro 
jnopeii,  TpedyeT  paJibHenmiix  nccjiepoBaHiiii.  HeKOTopbie  onHpeMiio- 
jioriiHecKne  HadjiiopeHnn  KaK  dypTO  CBiipeTejibCTByiOT  b  nojibsy 
TaKoii  B03M0/KH0CTH.  Tan,  BeHcoH  [Benson,  1977]  coodipiui  na 
nocjiepneM  c'bespe  aMepimaHCKOH  accopnapnn  KappuojroroB  pe3yjn»- 
TaTbi  H3yHeniiH  rpynnbi  coTpypniiKOB  KOCMiinecKoro  peiiTpa  hm.  Ken- 
nepii,  KOTOpbie  nocTOHHHo  HcnbiTbiBajiii  npo^ecciioiiajibiibiii  cTpecc. 
CTpeccopnaa  cnTyapnn  cocTOHJia  b  tom,  hto  odcjiepoBamibie  pojijk- 

Hbl  dblJIII  OHeHb  dbICTpO  BbinOJIHHTb  KBaJIH(|)ITpHpOBaHHyK),  OTBeT- 
CTBeHHyio  padoTy  n  npn  3tom  nocTOHHiio  ncnbiTbiBajin  crpax  nepep 
de3padoTnpen.  OdcjiepoBaiiiibie  nepBonanajibHO  He  HMejiH  tbkhx  (f>aK- 
TopoB  piicna,  yBejiiiHHBaioipiix  BcponTiiocTb  iiH(])apKTa,  KaK  Kypenne, 
xynHOCTb,  pnadeT,  noBbimeHne  ypoBHH  xojiecTepima  b  KpoBii.  OpuaKO 
no  cpaBnennio  co  b3htoh  Bbiooponno  rpynnon  jKiiTejieii  Ojiopiipbi 
y  hhx  Hadjnopajiiicb  Taiiiie  npii3HaKii  CTpecca,  itait  303iinoneniiH  n 
y.Mcpeinian  iTineprjuiKeMmi.  KoJinnecTBO  Bneaanm.ix  CMepTeii  ot  iih- 
c|iapKTa  Miioitappa  OKasajioci,  b  stoh  rpynne  yBejinneunbiM  na  50%. 
CyipeciByiOT  n  ppyrne  anajiorHHHbie  Hadjiiopeimn. 

B  pe-jioM  H3JiojKennoe  no3BOJineT  npepnojioiKHTb,  hto  CTpeccop- 
Hbie  appenepriiHecKiie  no  cnoeii  lipnpope  rioBpejKpemin  panee  3po- 
poBoro  cepppa  npepcTaB.nmoT  codoii  peajibiioe  n,  no-BiipiiMOMy,  kjtii- 
HIIHeCKII  3HaHHMOe  jiBJieiine. 

Pa3yMeeTcn,  3to  3aKJiioHeHiie  He  pemaeT  npodJTeMbi  CTpeccopnoro 
noBpe?KpeiiiiH  cepppa,  ho,  Ha  nani  B3r.imp,  no3BOjisreT  nocTaBHTb  ee 
pojmtHbiM  odpaaoM,  a  iiMemio  BbipBHHyTb  no  MeHbineii  Mepe  Tpn 
cyipeCTBeiiTibix,  TpeoyioipHX  SKcnepnMenTajibHoro  anajinaa  Bonpoca. 

Bo-nepBbix,  nepe3  Kanne  MeTadoJiHHecKiie  3Benbn  peajmayeTcn 
npn  CTpecce  peiicTBiie  bbicokiix  KOiipenTpapHii  KaTexojiaMimoB  Ha 
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coppcnnyio  MLirnny?  Bo-btopbix,  KaKHe  KOHKpeTHO  iiapyrnemm  Meia- 
6oJIXI3Ma  H  COKpaTHTeJIBHOH  (JxyHKipiH  CepApa  OCTaiOTCH  B  MIIOKappe 
nocjie  Toro,  KaK  cana  CTpcccopnan  CHTyapim  MimoBajia?  II,  naKo- 
Hep,  B-TpeTBnx,  KaitoBBi  bo3moh?hoctii  npo^iiJiaKTHKii  Hapyrnenna 
Mei'a6ojin3Ma  h  $yHKpiiH  copppa  npn  CTpecce  nocpepcTBOM  Bospcii- 
CTBiiH  Ha  ocuoBiiBie  3BGHBH  naTorGHGTHnecKon  penn  CTpeccopnoro 
noBpejKpemm? 

ITil  OCIIOBe  paCCMOTpeHHBIX  BBTllie  pailHBIX  O  pOJIII  KOHC|)JIHKTa 
ne>Kpy  deaycjiOBiiBiM  oSopoiiHTeJiBHBiM  pg$jigkcom  n  neB03M0>K- 
hoctbk)  ero  pcaJiH3apiiH  b  aTHOJTOrHH  CTpeccopiiBix  noBpejKpennii 
nauia  jiaoopaTopHH  h  KOMiuieKciipoBamiBie  c  neio  ynpewpcHim 1 
HcnojiB30Bajm  pjih  pemeiiiiH  othx  BonpocoB  mopgjib  3MopnajiBHo- 
6ojieBbro  cxpecca  (BBC)  no  /JeciipepaTO  [Desiderato  et  al.,  1974]. 

CyipCCTBO  3TOH  MOPGJIH  COCTOHT  B  TOM,  HTO  KpBIC-CaMpOB  BeCOM  OKOJIO 

200  r.,  cyTKH  no  nojiynaBmiix  miipii,  noMeipajui  b  cnepna.TiBiiyio 
Kanepy,  nepe3  no.ii  Koxopoii  nopaeTcn  tok  (4  mA).  KpBicbi  Morjni 
H30e?Kaxi,  peitcTBiiH  3JiGKTpo6ojiGBoro  pa3ppa>KGiiHH  to.tibko  nyTeM 
xopa  Ha  n.naT$opMy,  pacnojioJKGimyio  b  peiiTpe  KawepBi.  B  p63yjiB- 
xaxe  y  hhx  6bictpo  BBipaOaxBiBa.xcn  ycjiOBiiBiii  o6opohiitgjibhbih  pe$- 
jigkc  H3deraHHH  —  ?khbotiibig  nocTOHiino  iiaxopiuntCB  na  njiaTc()opMG. 
ITocjig  oxoro  nopca  iioji  njiaT<|)opMBi  naHiniajni  nanocHTB  KopoTKiiG 
chjibhbiG  ypapni  Tona  (6  mA  b  tghgtiiig  2  cgk).  Bto  pejia.nocB  ncpos 
CJiyPaHpBIG '  npOMeJKyTKH  BpGMeHH  B  T6H6HH6  6  HaC.  r.TiaBIIBIG  nepTBI 
3TOH  MopejIII  BBC  COCTOHT,  BO-nGpBBIX,  B  HaJIHHHH  KOH(pJIIlKTa  MGJKpy 
BBipaOoTailHBIM  yCJIOBHBIM  pG$JIGKCOM  H36eraHHH  TOKa  nyTGM  yxopa 
Ha  njiaTtJiopMy  ir  6e3ycJioBHBiM  6ojigblim  pa3ppa>KcniieM  na  3toh  njiax- 
$OpMe  H,  BO-BTOpBIX,  B  HanpH/KGHHOM  O/KHpaHHII  BJIGKTpodoJIGBOrO 
B03pGiiCTBHH,  oSyCJIOBJIGHITOrO  TGM,  HTO  ypapBI  Iia  n.TiaT(|)OpMG  HaHO- 
chjihcb  nepea  cjiynaHHBiG  npoMGJKyTKii  bpgmghh. 

B  pG3yjiBxaxG  Tanoro  BBC,  nan  ii3bgctiio,  paaBHBaGTcn  BBipaJKen- 
Han  aimiBapim  rnnotf>H3apHO-appeHajiOBOH  cncxeMBi  h  appeiiGprane- 
CKOH  CIICTGM.  KopTHKOCTGpOH  B  njia3Me,  HapnOHGHHHKaX  H  CGpflPG 
OnpcpGJlHJIII  C  nOMOipCTO  xpOMaTOrpa^HH  Ha  KOJIOHKaX,  SanOJIIICHHBIX 
cn jihk a r e ji g m ,  no  BiipoHSMeneHnoMy  MGTopy  0.  K.  BoTBniii.GBa  n 
10.  E.  BGJiBxnipGBa  [I960]. 

KpnBBie  Ha  pirc.  27  riOKasBiBaiox,  nxo  aKTHBapun  rnnoif)H3apiio- 
appGIiaJIOBOH  CHCXGMBI  BBipa JKaJiaCB  npH  HCH0JIB30BaHH0H  H3MH  MOP6- 
jrp  BBC  yBGJIIIHGHHGM  COpcpHOIIHH  KOpTHKOCTGpOHa  B  KOpG  Hap- 
nOHGHIIHKOB,  nJia3Me  KpOBII  H  CGppGHHOH  MBIITipe  B  3  —  4  pa33. 

ZJ.TIH  OnpGPGJIGIIIIH  COpcp/KaHIIH  KaTGXOJiaMHHOB  B  MTIOKappC  II 
IiapnOHGBHl  I  Kax  IICH0PB3OBajIH  TpHOKCHHIipOJI  BHBlil  (JlJTyopiIMGT  pTT’IG- 
CKITH  MGTOp  OHpepGJIGHHH  KaTGXOJiaMHHOB  B  TK3HHX  [Elllor,  1959] 
b  MopH^HKapHH  B.  A.  MaTjiHHOH  h  T.  B.  PaxMaiiOBoii  [1967]. 
KpiIBBIG  Ha  pile.  28  IIOKa3BIBaiOT,  HTO  aKTHBapHH  appOHepniHCCKOH 
CHC/reMBI  BBIpaHtaeTCH  npil  3TOM  CHH/KGHHeM  KOHpCIITpapHH  nopappe- 
Hajnma  b  iiapnoneHiiiiKax  11  copponHon  MBimpe  npnMepno  b  2  pa.sa. 

1  JIaSopaTOpiiH  $h3iiko-xhmhh  6iiOMeM6pan  SnoHonmecKoro  <$aKyjiBTeTa  Mry 
hm.  M.  B.  JIoMonocoBa;  KaiJiejipa  6noxnMnn  PejinSnHCKoro  MepnpnHCKoro  nn- 
CTHTyra;  HHHJI  IIpKyTCKoro  MeniipTincKoro  nHCTHTyTa. 
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no  och  aGcm.cc -BpeMH  ox  naaaaa  3BC,  nac;  no  ocu  opHm.ax  -  KoimcHTpaunn 
KOpTHKOCTepOHa,  %  (K  HCXORHOtt) 

P.ic  28  HHHaMHKa  KonpenTpapnn  Hopappenaaiana  b  ceppe<moii  Mwnipe  ( 1 ) 
(2)  bo  BpeMH  9BC  h  b  TCHcmie  4  cyroK  nocne  nero 

Ho  oen  aGCKHec- BpeMH  ox  Banana  3BC.  nae;  no  oen  opBnnax  -  KonneHxpaBHn  nop- 
aflpeHajinna,  %  (k  ncxoRHoft) 


KmiBBie  Ha  phc.  27  n  28  hosboppiot  otmgthtb  cyipecxBGHSoe 

OOCTOHTGPBCTBO  KOTOpOe  COCTOHT  B  TOM,  HTO  BCPep  3H  liepBOIiaHaJIB- 
HBIM  B 0 30 y /K PG II II G M ,  BBI3BaHHBIM  CTpGCCOpiIOH  CHTyapHeH,  CPGpylO 

nepDOaH  npeKpameHHH  -peccopHofl 
PeXC^”e%™BpeMe^ 

MB!  MOPYT  6htb  06MCHeHH  Ha  OCHOBe  HBBeCTHOrO  B  IICHXOJIOrHH  H 

nc nxnaTPHH  $aKTa,  hto  coctohhhs  aMopHonanBHoro  cxpecca  Moffiet 
cnvnxHHTBCH  b  xe4eHHe  SJiHxeBBHoro  BpeMesn  nocjie  ycxpaneHM 
texopa  BMBBaBmero  cxpecc.  Bo3mo,kho.  hto  xanan  nocxcxpepcop- 

nan  aKTHBapHH  rano^HaapHO-appeHapoBOH  h  appeHepranecKOH  c 

cieu  nexepMHHHpoBaHHan  aHopHOHaaBHBiMH  KOMnoneHxaMH  cxpec- 

p—  ■sssr sssss* 

pajiBHefimeM  hcc JiepoB aHHH . 
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IIpH  H3yiieHHH  cepppa  Bbiacmuiocb,  hto  nop  bjihhhhgm  3BC  b 
ceppeHHoii  Mtinme  peannayiOTcn  pBa  CBHBaHHHx  MeJKpy  co6oh  kom- 
njieKca  H3MeHeHUH:  Bo-nepBbix,  M3MeHeHnn,  KOToptie  mojkho  ope- 
hiiti.  Kan  peryjiHTopntrH  3$$eKT  blicokhx  KonpenTpapnii  rctioKOKop- 
THKOIipOB  n  KaTeXOJiaMIIHOB  H,  BO-BTOpbIX,  H3MeHeHHH,  KOTOpwe  HB- 
Mbimpbr  Bwpa3KeHHeM  CTpeccopHoro  noBpeJKpemiH  ceppeHHOH 

PeryjiHTopnbiH  KOMiuieKC  nepe3  2  naca  nocjie  nepenecennoro  3BC 
BbipamaeTca  MogmmaapHeii  peaepBa  rjiimorena  b  MHOKappe,  toPmo- 
>KeimeM  okhcjighhh  HeKOTopbix  cyScxpaTOB  piiKJia  TpHiiapSonoBbix 
khcjiot,  h  npejKpe  Bcero  a-KexorjnoTopaxa,  npii  opHOBpeMeHHoii  aK- 
THBai^HH  neHT030(|)oc(|)aTiioro  nym  h  FAMK-rnyma  MHOKappa. 

Aamibrii  cpBHr  oSecneBHBaex  yBCJiHBonnoe  o6pa30Banne  nojiyajib- 
rtom^a  nm-apnoM  KKCJioxbi  11  caMon  HiiTapHoii  kiicjiotm,  ncnojib30Ba- 
mie  KOTopoii  b  pinuie  TpiiKap6onoBbix  kiicjiot  ne  yMeiibiueno,  a,  Ha- 
npo'niB,  yBemiHeno.  3tot  KOMiiencaxopHbiH  MexamiSM,  a  bosmo’/Kho, 
h  ppyrne  peryjiHTopiibie  Mexami3Mbi  MiiOKappiiajibHoii  KJieTKH  npH- 
bo^ht  K  TOMy,  hto  KOHpeiixpapiiH  AT®  B  Miionappe  nocjie  nepene- 
ceHHoro  cxpecca  ne  OTJnmaeTCH  ot  kohtpojih  ne  tojibko  b  noKoc  no 
H  npn  MaKCHMajibHOH  narpysKe,  BHSBaHHon  nepemaTHeM  aopTbi. 
Jtot  KOMnjieKc  HSMeHenim  siiepreTiiHecKoro  MeTa6ojm3Ma,  no-Biipn- 
MOMy,  Tan  hjih  ima'ie  CBH3aH  c  rroBpe>KpeniieM  ceppeHHOH  Mbimpbi, 
ho  can  no  ceoe  ne  HBjmeTcn  noBpe>KpemieM  b  tohhom  cMbicjie  3Toro 
TepMima,  a  npepcTaBjmex  coSoii  pesyjibTaT  peiicTBiiH  KaTexojiaMHHOB 
II  rJHOKOKopTHKOHflOB  na  cooTBexcxByioipne  pepemopbi  KJieTOK  cep- 
fleHHOH  Mbimpbi  —  peayjibTaT  chjibhoh  aKTiiBapnii  nopMajibHbix  pe- 
ryjiHTopHux  MexaHH3M0B  KJieTKH.  Mbi  noppodHee  paccMOTpiiM  h3mc- 
HeiiHH  BHepreTHHecKoro  MeTadojiimia  b  pajibneiimeM  —  npn  cono- 
CTaBJieHHH  COCTOHHHH  aHTHCTpeCCOpHOii  T AMK-CHCTeMbl  B  M03re  H 
cepppe,  a  b  3tom  paapejie  cocpepoTOHHjm  HSJiojKemie  Ha  Mexadojia- 
HecKOM  3Bene,  nepes  KOTopoe  peajinsyeTCH  noBpempaioipee  peiicTBiie 
saTHHyBHierocn  cxpecc-cunppoMa  na  ceppeHHyio  Mbimpy. 

a3MbIHIJIHH  Hap  3TIIM  BOnpOCOM,  Mbi  odpaTHJIH  BHHMaHHe  na  pa- 
00Ty  Xoprana  h  OiumoTa  [Horgan,  Philpot,  1961],  KOTopbie  H3yna- 
jih  BJiiinniie  na  opranmsM  H0HH3Hpyioipeii  papiiapnii  n  c  btom  pejibio 
H3MepHJIH  IIHTeHCIIBHOCTb  CBOdopHOpapiIKajIbHOrO  OKHCJieHHH  B  TKa- 
HHX  no  TaKOMy  KOCBeiiiioMy  noKa3aTejiio,  KaK  OKncjienne  b  anaspod- 
Hbix  yCJIOBHHX  JieHKOOCIIOBaHHH  —  KpaCHTeJIH  CpiIJIJIirailTOBblH  IipG3H- 
JWBun  ciihhh.  Ileopmpaiino  ohh  odHapywiijm,  hto  y  KOHxpojibHbix 
JKHBOTHblX,  KOTOpbIX  HOpEHMaJIH  pyKOH  3B  XBOCT,  OpeHIIBaeMaH  T3- 
K  oDPa30M  aKTHBnocTb  nepeKHCHoro  OKiicjieHiiH  B03pocjia  na  20% 
7C$/JKI5}0THWX’  no«™MaeMbix  KponpaHTOM  3a  rneio,  ona  Bospocjia  na 
/o/o.  9 to  HBjienne  Shjio  oS^HCHeno  Ten,  hto  TpeBora  aKTHBiipyeT 
nepeKHcnoe  OKHCJienHe.  nocjiepnee  BpeM n  cxaiio  iiaBecrao,  hto  oc- 
hobhoh  Mepnaxop  Tpesom  (t.  e.  cxpecca)  -  KaxexojiaMiiHbi  npn 
BBepennii  b  snaHHTejibHOH  pose  BbisbiBaiox  aKTHBapmo  nepemicHoro 

B TovrTr  JIImH/I0B  (n0JI)  rBT/eP«e™°^  Mbimpe  H,  HO-BHpHMOMy! 

b  ppyrnx  opraHax  jkhbothbix  [Kyppun  h  pp.,  1975]. 
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TaKHM  o6pa30M,  naMeTHjiocb  npepcTaBjieHHe,  hto  npn  CTpecce 
BbicoKiie  KOiipeHTpapiin  KaTexojiaMHHOB  Moryx  aKTiiBHpoBaxb  HOJI, 
h  o6pa3yioipiiecji  npn  btom  b  H30biTKe  rapponepeKiicii  jmmipOB  cxa- 
hobhtch  c|)aKTopoM,  riOBpeJKpaioipHM  6noMeM6paHH. 

Ilpn  npoBepne  stoto  npepnoJiojKeiiim  HeciiojibKo  Jiex  na3ap  Gbijio 
oSHapytfieno  xpexupaTHoe  yBejinneHne  nHTenciiBnocxH  xeMOjiioMinie- 
cpenpHii  jiimiipoB,  Bbipejremibix  113  ceppennoii  Mbinipbi  JKHBOTHbix, 
nepenecmiix  3BC,  h  BnepBbie  cpejian  bhbop  06  aKTHBapHH  HOJI 
npii  CTpecce  [MeepcoH,  Pap3neBCKHH  h  pp.,  1977;  Meepcon,  Karan 
H  pp.,  1977].  IIHTeHCIIBHOCTb  HSMepilBUieMCH  B  3THX  OlIblTaX  XeMOJIIO- 
MHHHcpenpiiH  6buia  nponoppuoiiajibHa  copepiKaimio  nepeKHcen  b  jih- 
mipax.  OpuaKo  3th  H3Mepeiiim  He  hbjihiotch  npuMbiM  KOPnnecTBen- 
HblM  MeTOpOM  OpelIKH  COpepHiailHH  lipopyKTOB  HOJI  B  TKaiMX.  11 0- 
3T0My  b  paJibHeiimeM  HaMH  [Meepcon,  KaraH  n  pp.,  1979]  6bijio  upo- 
Bepeno  onpepejieiine  nepBHHHbix  MOJieKyjmpiibix  npopyKTOB  i  TOJI 
(ruppoiiepeKiicii  nonnenoBbix  jmnnpoB)  h  KonenHbix  npopyKTOB 
HOJI  ((luiyopecnnpyiomiie  Lliii(|)(|)OBbie  ocnoBamin)  b  cepppe,  cne- 
jieTnoii  Mbimpe  n  M03re  Kpbic,  nepenecmiix  3BC.  Jluniipbi  H3  3xhx 
opranoB  BbipejiHJin  no  nexopy  ®ojina  h  coaBTopos  [Folch  et  al., 
1957]. 

HaKonjieHiie  nipponepeKiiceii  b  nojinenoBbix  jinmipax  openHBaJin 
no  xapaKTepiioMy  pjin  piienoBbix  Konx.ioraTOB  y®-cneKTpy  norjioipe- 
hhh  pacTBopa  JiimnpoB  b  MeTanoJi-reKcaHe  (5:1),  npimiiMan 
KOBlJnlHiniieHT  MOJinpiIOH  3KCTHHKPHH  npii  MaKCHMajibHOH  pjIIIHe  B 0 Ji¬ 
ll  1,1  232  HM  paBHbiM  2,1  104  M-^CMr1  [Bolland,  Koch,  1945]. 
CneKTpbi  penicTpiipoBaJiH  Ha  cneKTpo(|)OTOMeTpe  MPS-50,  Shimadzu. 
KoHennwe  npopyKTbi  IIOJI  —  npopyKTbi  BsaiiMopeHCTBHH  KopoTito- 
penoneHHbix  piiajibpenipoB  c  aMHHO$occ[)ojiiinHpaMH  —  periiCTpupoBa- 
jih  no  cneKTpaM  c^jiyopecpenpim  pacxBopoB  jiHnnpoB^  b  xjiopo^opMe 
c  MaKCiiMyMOM  BoaSyHipeHim  (])jiyopecneHpiin  npn  360  hm  ii  MaKCii- 
MyMOM  HcnycKaniiH  b  odjiacTii  420 — 440  hm  [Csallany,  Ayal,  1976] 
na  cneKxpo$JiyopHMeTpe. 

Ha  piic.  29,  A  n  E  npepcTaBJieiibi  TuniiHHbie  y®-cneKTpbi  norao- 
ipenHH  h  cneKTpbi  iicnycKainin  (JuiyopecpeiipHii  pacxBopoB  JiimnpoB, 
BbipeJieHHbix  H3  ceppennoH  Mbimpbi  KOHTpoJibiibix  h  nepenecmiix 
3BC  JKHBOTiibix.  Jlnnnpbi,  BbipejieHHbie  113  cepppa  miiBOTHbix,  nepe- 
iiecraiix  3BC,  oSnapaioT  xapaKTepHbiM  pjin  rapponepeKiiceii  nojiHeno- 
Bbix  jinnupoB  cneKTpoM  norJioipeHiiH  c  MaKCHMyMaMH  npn  230—235 
h  270—280  hm  (cm.  piic.  29,  A),  npaKTHnecKii  OTcyxcTByioipiiMH  b 
KOHTpojie.  OneBiipno  pajiee,  hto  HHTenciiBnocxb  (]ij[yopecpeHpiiH 
HIlI(|)(|)OBbIX  OCHOBanilH,  HBJIHIOipiIXCH  KOHeHHHMH  npopyKTaMH 
nOJI,  cyipecTBeiiiio  Bbime  pjin  JiimnpoB  jkhboxhbix,  nepenecmiix 
3BC,  TieM  b  KOHTpojie  (cm.  pnc.  29,  E ) .  3amTpnxoBanHbie  30HH  Ha 
piic.  29  oTpamaiOT  naKoiuienne  npoMeJKyTOHHbix  ii  KOHeniib  x  npo¬ 
pyKTOB  nepeKiicnoro  oKiicjiemiH  JiimnpoB  npn  3BC. 

H3  TaSji.  17  cJiepyeT,  hto  b  ceppenHoii  Mbimpe  copep/Kamie  nip- 
ponepeKiiceii  B03pacxaeT  nop  BjniHHiieM  3BC  b  3  pa3a,  a  iraxeHCHB- 
hoctb  c[)jiyopecpeHpHii  KOHennbix  npopyKTOB  nOJI  yBejiHHHBaeTCH  b 
5  pa3;  pun  CKeJiexHbix  Mbimp  cooTBeTCTByioipne  BejniHHHbi  cocxaBjin- 
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lo t  2,0  ii  2,7,  a  ajih  M03ra  —  1,7  ii  2,1.  TaKiiM  o6pa30M,  nocjie  nepe- 
iieccmioro  3EC  b  oprann3Me  npoiicxoAHT  aKTHBaipni  npopecca  I10JI 
naiioojiee  BBipaHienHan  b  cepAne. 

B  xauji.  lb  npeflCTaBjieHti  AanHBie,  xapaKTepn3yiom,ne  fliinaMEKy 
liaKonjieHHH  Jilii(|)t|)OBbix  ocHOBaniiii  nocjie  3BC  h  no3BOJiaiom;He  ou;e- 
Hin'L  AHHaMHKy  I10JI  nocjie  nepenecennoro  CTpecca.  Kan  bhaho  H3 
Tao.n.  lb,  y>i«e  Eepea  A®  a  naca  nocjie  3EC  kojihecctbo  cbjiyopecu^i- 
pyiomnx  npoflyKTOB  U0J1  b  cepAEe  ii  aopxe  yBejiiiEeno  eoeth  b  3  pa- 
aa,  a  b  CKejiexnoii  MLimpe  n  M03re  BflBoe.  B  xeEeHiie  iiocjieflyiouj,nx 
z  cyT0K  kojihecctbo  btoPhehbix  npoflyKTOB  IIOJI  b  cepAEe  n  aopxe 
cnHJKaexcH  neanaEmeJiBno  h  jihihb  k  5-m  cyxnaM  AocxiiraeT  koht- 
pojiBHoro  ypoBinn  B  M03re  h  ckojicteoh  MBinme  coflep^anne  IIIhA- 
(pOBBix  ocnoBaHHH  npoflOjiHcaex  napacTaxB  b  xeaeime  2  cyxon  n  ao- 
cxiiraeT  KOHxpojiBnoro  ypoBnn  k  10-m  cyxnaM  nocjie  3EC. 

Taiaoi  oopa30M,  aKTHBapan  I10JI  nocjie  nepeHeceimoro  3BG  cox- 
panflexcH  b  xeTiemie  AociaTOEHo  fljiHTejiBHoro  BpeMeim  (ajih  pa3JME- 
hbix  opraHOB  MOJKeT  npoflOJi>KaxBCH  ox  2  flo  5  cyTOK) . 

HsBecxno,  eto  nmponepeKHCH  jiiieiiaob  ceocoShbi  paspymaxB 
MeMopaHHBie  cxpyKxypBi  KJiexoK.  IIoaxoMy  AaJiBHeHnrae  uccjieAOBaHUH 
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Pnc.  29.  B.XHHnne  BBC  na 
yO-cneKTpw  noraomenn}! 
(^1)  ii  HcnycKaumi  ( B ) 
.anmixoB.  BH.xejiennwx  ns 
cepae'inon  Mwrani.i 

riyni<TiipHaH  Jiimnn  —  koht- 
Pojii.,  ciuiomnast  jihhhji  — 
9EC.  IIo  och  aCcmioc  — 
Hjuma  no jiii,  iim;  no  och 
opHimaT  —  naKonJieHHe 
rHHponepeKHceit  jmnunon 
n  eflHHHiiax  oirni'iecuoit 
njioTHOCTH  (A)  h  iiaitonJie- 
ime  IHii$c[)oni>ix  ocHOBaHHfi, 
OTH,  en.  (B) 


6buih  HanpaBJienbi,  BO-nepBBix,  na  naynemie  coctohhhh 
na6iiAii3amiH  kotoPbix  no«  bjimhehcm  nepomicen  ram  6h 

cocTaBHTB  cjieayromee  3Beno  naxoreneTHEecKOii  penn  cxpeccopnoro 
noBPe>KACHiiH  cepaennoii  mbieiebi,  h,  bo-btoPbix,  na  H3Me^HH6  aK¬ 
THBHOCTH  (JjepMGHTOB  B  EJ^SMB  KpOBIT,  TBK  K3K  IIMeHHO  BBIXOfl  $ep- 
MeHTOB  II 3  KJleXOK  B  KPOBB  MO/KeT  HBIITBCH  HenOCpeACTBeHHHM  Pe- 
3VJIBXaX0M  nOBpeWAeHHH  KJieTOHHBIX  MeM6paH.  AkTIIBHOCTB  JIH30C0M- 

hbix  cbepMenTOB  —  kiicjibix  KaxenciraoB  b  cepflpe,  Mosre  h 
neneEH —  oneHHBajin  no  pacmenjiemno  1%-hoto  pacTBopa  reMorjro- 
fiiraa  («PeHan»)  b  0,1M  anexaxnoM  6y$epe,  pH  4,0.  HaflocaAonnyio 
$paKAHK)  roMorenaxa  n  METOXonApnaKBEO-jinsocoMajiBHyio 

™  MeTOOT  A.  A.  HoKpoBCKoro  .  A.  H.  Ap^KOBa  [1068], 
nPHBeAeHHBie  b  xa6ji.  19  aamreie  ronopax  o  bjiiihehh  9bG  na  aK- 
thbhoctb  kiicjibix  KaxencHHOB  bo  BnyTpeHHHX  opraHax  h  B  njiasMe 
kpobii.  H3  xa6n.  19  c^yex,  nxo  3BC  na  20-27%  yBem~T 
aKTHBHOCTB  iiayiaBiiiiixcH  npoTeoJiHTHnecKHX  $epMeHTOB  b  roMore- 
naxe  nenenn  n  M03ra  h  He  BJinnei-  na  axox  n  ok  as  axe  jib  b  roMorenaxe 
cepAennon  mbieiebt.  TnaBEBin  >«e  ac^eKT  3BG  cocxoht  b  tom  eto 

on  EPEBOAHT  K  CHHJKeHHIO  aKTHBHOCTH  KHCJIBIX  KaxencHHOB  bo  $paK- 

Zl S*  h  MBTOxoHAPHft  Ha  25-40%  h  o«HOBPeMeHHO  yena- 

Baex  aKTHBHOCTB  3THX  $ePMeHTOB  B  HaAOcaAOEHOH  $paKEHH  Bcex  op¬ 
raHOB  na  45-70%.  3tot  cABiir  c  HangojiBineH  AOJien  BeponTnocxn 
M0)KeT  6bitb  o6x,ncnen  tom,  eto  no  a  B.mmEiicM  3BG  nponcxoAHT  JTa- 

&S MR  MOMCpaH  JIII30COM  IT  OCBoSoJKAeEIie  E3  HEX  npOTeaJlHTE- 
TiwecKHX  AepMenTOB.  C  xaKiiM  noniiManncM  corjiacyioxcn  npeACxaB- 
TieHHBie  b  ra6ji.  19  AamiBie  o  tom,  eto  3BC  OAHOBpeMeHHO  c  yBejni- 

EeHiieM  aKTHBHOCTH  KaxencHHOB  b  naAOcaAOEHOH  (fipaKmm  npEBOAHT 
K  ABynpaTHOMy  yBeAHEeHHIO  aKTHBHOCTH  9THX  $epMeHTOB  B  EJiaSMC 

^  p|3  Ta6ji  20  cjieAyex,  eto  3BC  BBi3BiBaex  BBipaJKeHnyio  $cpMen- 
xeMHK)-  Eepes  2  Eaca  nocjie  cxpeccopnoro  BOSAetcTBEH  sktiibhoctb 
act,  AJIT,  JTflr,  MAr  B  njia.3Me  kPobii  6BUia  yBejniEeHa  npHMepHO 

b  2  pa3a. 
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TaSaiipa  19.  BjinaHne  9EC  Ha  H3MeHemie  aKTiiBHOCTn  Knenoro  KaTencHHa 
ao  BHyipeHHHx  opranax  h  njiasMe  kpobh 


TKaHb 

OpaKpHH 

KOHTpoJlb 
(n  =  ll) 

9BC 
(n  =  12) 

p 

Cepppe 

I’oMoreHaT 

MHTOXOHppiiaJIbnO-JIH30- 

coMajibiiaa 

6,55±0,3 

29,3±1,04 

6,30+0,38 

21,6±1,39 

>0,1 

<0,01 

IlapocapoanaH 

3,31±0,18 

4,79±0,34 

<0,05 

IleHOIIB 

1'oMorenaT 

MlIT0X0HppiiaJIBH0-JIH30- 

coMajiBHaa 

10,6±0,48 

48,2±2,11 

12,26±0,33 

35,7±2,35 

>0,1 

<0,001 

IlapocapoHHaa 

6,17±0,46 

10,4±1,31 

<0,001 

Mo3r 

ToMoreHaT 

MHTOXOHppnaJIBIIO-JIH30- 

coMajiBiiaH 

9,58±0,6 

39, 4±  0,79 

12,14±0,29 

24,2±2,70 

<0,01 

<0,001 

IlapocapoMHaa 

3,8G±0,21 

6,61+0,25 

<0,001 

HjiaaMa  kpobh 

0,46±0,02 

1,05±0,19 

<0,001 

Tamm  o6pa30M,  nocjie  nepeiiecennoro  9BG  opHOBpeMenHO  c  am 
THBapneii  HOJI,  a  bo3mojkho,  nop  bjiiihhhgm  npopyitTOB  nOJI  b  cepp- 
pe  n  ppyrnx  opranax  HaSjuopaioTcn  jia6Hjni3apiiH  jm3ocoMajiBHBix 
MenSpaH  11  ocBo6o>KpeHHe  jiH30C0MajiBH&ix  npoTeojniTnnecKiix  $ep- 
MeiiTOB  B  pHTonjia3My  n  b  njia3.\iy  kpobh,  a  TaK/Ke  6ojiee  nmpoKoe 
noBpe>KpeHiie  kjigtohhbix  MeMSpaH,  KOTopoe  craHOBiiTCH  npHnimon 
BtipaHieHHOH  (|>epMeHTeMriH. 

llpn  pajiLHenmeM  paBBimra  iiccjiepoBamin  BaiKHO  6bijio  bbihc- 
HIITL,  K  KaKHM  MOp(])OJIOriIHeCKIIM  H3M6H6HMHM  CeppePHOH  MbimpBI 
upHBopiix  3to  noBpeJKpenne  MeMopaH.  Mop^ojiornnecKHe  nccjiepo- 
BamiH  cepppa  ^  6bijih  ocyipecTBJieiibi  B.  B.  Majn>imeBBiM  h 
JI.  PI.  Tpeipym  PKhbothbix  3a6iiBajra  n  cepppe  Spann  nepe3  2,  12, 
24,  36,  39,  42,  45,  48,  60,  72,  84  h  96  nac.  llocjie  9EC  (JniKCupoBa- 
jrn  b  10  /o-HOM  HoirrpajiBHOM  (])opMajiime  c  nocjiepyioipeii  3ajiHBKoii 
b  napa(J)HH.  CepiiiinBie  TonorpaijpiHecmie  cpe3Bi  tojiiphiioh  5—7  mkm 
OKpaniHBaJiH  iniKpo^yKcimoM  no  Ban-rii30Hy,  kojijioiipiibim  >Kejie30M 
no  Xeiijiy,  (JjyKcnnoM  no  CejiBe;  CTaBirjiacB  peampin  Ilcpjica  c  no- 
cjiepyioipeii  OKpacKoii  reMaTOKCHjniH-303MnoM.  HpoBopiumcB  PAS-pe- 
aKpnn  n  peanpaa  no  Bparae.  ftjrfl  opeiiKii  coctohhiih  coKpaniTejiB- 
noro  arirrapaTa  MbimenHBix  KJiexoK  cepppa  n  xapaKTepa  H3MeneHiin 
Miio(|)H6pnjij[  ncnojiB30Bajicn  MeTop  nojiHpn3apnonHon  MHnpocKonun 
[CeMenoBa,  Hpjijiapnyc,  1978]. 

IToppo6Hoe  onncanne  pe3yjiBTaTa  otiix  MopcfiojiornnecKiix  nccjie- 
poBannn  bbixopht  3a  paMmi  namero  n3Jio>KeniiH.  PnaEnbin  ycTanoB- 
jieHHbin  b  nnx  $aKT  coctoht  b  tom,  nxo  ywe  b  OjimKaninne  naCBI 
nocjie  9BC  b  MbimeiHBix  KJieTKax  cepppa  pa3BHBaioTCH  onaroBBie  H3- 


TaSjrapa  20.  Bananne  9BC  Ha  aKTnBHOCTb  ^epMeHTOB  b  njia3sie  KpoBii 


AKTHBHOCTb  $epMeiiTa 

KOHTpOJIb  ^ 
(n=10) 

9EG  . 
(n=10) 

p 

Ac-TpaHcaMiiiia3a,  yea.  ep./wa 

47,25+1,03 

82,8±5,0 

<0,05 

Aji-TpaHcaMnna3a,  yea.  ep./MJi 

45,0±2,52 

104,6±9,4 

<0,05 

JIaKxaTperupporeHa3a,  mkM  HA^IB/ 

0,90±0,04 

1,93+0,08 

<0,05 

/mhh/mji 

MajiaTperHpporeHa3a,  yen.  ep./MJi 

3,55±0,21 

8,1  ±0,4 

<0,05 

MenemiH  Kon'rpaKTypnoro  Tana;  iiporpeccnpyn,  bth  imieneniM  po- 
cniraioT  MaKCHMyica,  t.  e.  npHBopuT  k  nojinoii  KompaKType  MBimen- 
hbix  kjiotok  aepea  39—45  nac. 

B  nacra  cjiynaeB  KonTpaicrypa  conpoBOJKpaeTcn  b bi p a jk e n n bi m h 
neKpoSnoTnnecKHMH  iiBMeiienri hmii  ii  npiiBopnx  k  rn flejin  MBimennbix 
kjigtok  c  nocjiepyioipeii  iix  pe3op6pneii  h  oopaaoBanneM  (|)n6po6jia- 
CTHnecKHX  rpaHyjioM,  b  ppyrnx  cjiynaax  npoacxopHT  o6paTnoe  pa3- 
BiiTiie  KOHTpaKTypLi  a  BoccTanoBJienne  KJieTonnBix  CTpyKTyp. 

Ha  pnc.  30  noKa3aH  MHOKapp  nepe3  45  nac  nocjie  9BG,  t.  e. 
b  cj)a3e  m ancnM a jibhbix  Mop^ojiornnecKnx  iiBMeneiiira.  Pnc.  30,  A 
0-rpaJKaeT  pe3yjiBTaTbi  nojmpH3apHOHHOH  mhkp o cKonnii  n  pgmohct- 
pnpyeT  rjiy6oKyio  KOHxpaKxypy  co  cjiimmieM  piickob  A,  oopasyio- 
ipnx  b  oTpejiBHbix  BOJiOKiiax  cnjiomiibie  anH30TpoiiHBie  KtmrjiOMepa- 
tbi;  Ha  pnc.  30,  E  npn  MeHBmeM  yBejinneunn  nonasano  6ojiBmoe  ko- 
jninecTBo  xaKiix  KonTpaKTypHo  H3MenenHBix  MBimemiBix  bojiokoh  c 
Sojibhioh  aHii30Tpomien.  Ha  pnc.  30,  B  noKa3anBi  pe3yjiBTaTBi  peait- 
pnii  nepnca:  biiphbi  rpynnBi  neKpoGiioxnnecKii  ii3MeHeHHBix  MBimen- 
nBix  BOJioKon  c  nojiO/KiiTeJiBHon  peaKpnen  na  JKejieso;  naKonep,  na 
MiiKpo(|)OTO  30,  a  noKa3aHO  ^opMiipoBanne  KJiexonnoro  HH^njiLxpa- 
Ta  Bonpyr  HeKpoTii3iipoBaHnBix  MBimemiBix  bojiokoh.  B  o'iare  noKpo- 
3a  biiphbi  nnKHOTHnecKH  n3MenGHHBie  nppa,  roMorcmisapiin  n  (|>par- 
MGHXapiIfl  MBimGHHBIX  BOJIOKOn. 

OpemiBaH  ({>aKT  pa3BiiTnn  nop  bjiiihhhgm  9BC  onaroBwx  koiit- 
paKTypHBix  H3MGHGHnii  MBiniGHHBix  kjigtok  cepppa,  Cjiepyex  HMGTB  B 
Blipy,  HTO  KOHpGHTpapHH  ATO  B  MIIOKappG  JKHBOXHBIX,  llCpCHGCniHX 
9BG,'  He  oxjinnajiacB  ot  kohtpojih  KaK  b  noKoe,  TaK  n  npn  MaKcn- 
MaJiBHOH  narpy3Ke  Ha  cepppe.  GjiepoBaTejiBHO,  onaroBBie  KOiixpaKxy- 
pBi  MBimeHHBix  KJieTOK  epBa  jiii  moikiio  o6tdHCiihtb  rnnoKCHnecKHM 
iijih  HHBIM  pe^npiiTOM  SoraTBix  onepnieii  $oc$opiiBix  coepniieHnn. 
Haii6ojiee  bgpojithoii  iipiniiiHon  TaKoro  popa  KOiixpaKTyp  hb.hhgtch 
napymeHiie  MeM6paniioro  TpancnopTa  KajiBpnn,  Tan  itaK  aKTiiBitoe 
ypajieHne  3Toro  KaTiioiia  n3  Miio^nSpiiJUi  b  xpaHiuiume  capKOJieMMBi 
n  capKonjia3MaTHHecKoro  peTHKyjryMa  cocTaBjiaeT  ocuoBy  nopMajiB- 
Horo  paccJia6jieHHH,  a  onaroBBie  Hapyrneram  paccjia6jieHHH  cocTaB.XH- 
io t  ocHOBy  onaroBBix  KOHxpaKTyp  h  HeKpoSnoTiinecKiix  H3MeHeHHH  b 
cepppe  jkhbothbix,  nepeHecurax  cTpecc. 
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fljiH  npoBepKH  3Toro  npe^nojiojKeHHH  b  HCCJiepoBamm,  bliuoji- 
u6hhom  naMH  coBMecTno  c  B.  E.  KaraHOM  h  10.  B.  ApxnneHKO,  bli- 
pejmjra  m n Kp o c o m a ji b ii y io  $paKpmo  H3  ceppeHHoii  m Limpid  Konxpcvib- 
iilix  KpLic  H  jkhbothlix,  nepeHecnrax  9BC.  OcnoBnyio  nacTi.  MiiKpo- 
COMaJILHOH  $paKpHH  COCxaBJIfllOX,  KaK  II3BeCTH0,  (JparMeHTLI 
capKonjia3MaTHiiecKoro  pexHKyjiyMa  (CUP),  b  kotopom  Ji0KajiH30Ban 
KajiLpHeBLiH  Hacoc  MLimeaHLix  KjieTOK  cepppa.  flaHHbie,  npepcxaB- 
JieHHLie  B  TaSjI.  21,  IIOKa3LIBaiOX,  HTO  B  MHKpOCOMaJIBHOH  (fipaKpHH 
MHOKappa  jkhbothlix,  nepenecmiix  9EC,  aKTiiBHocTL  Ca-ATOa3Li  — 
ociiOBiioro  (jpepMeiixa  KajiLpHeBoro  Hacoca  —  CHii3iijiacL  na  26%; 
HaaajiLHaH  civopocxb  TpancnopTa  Kajitpim  Biiyxpb  Be3iiKyA 
CnP  yMGHLmii.'iacL  iia  38%,  a  ooipee  KOJiimecxBo  KajitpiiH,  CBH3BiBae- 
Moro  Be3HKyjiaMii  CIIP  b  oxcyxcxBiie  cmcajiaxa,  yna.xo  ncmxii 
BpBOe. 
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Puc.  30.  rioBpe>KAcmia  MHOKappa  KpbiCbi  nepe3  45  aac  nocjie  9BC 

a,  6  —  ci>eMKa  b  n0JiHpii30BaHH0M  CBeie.  Ye.  197  (a),  49  (6);  e  -  peai^H  riepjica. 

Yb.  126;  a  —  oi<paci<a  re>ia'roKCHJiHU-ao3HHOM.  Yb.  49 

OcTaJibiibie  oS'bflCHeHHH  b  TeKCTe 


9tot  pe3yjibxax  npnMo  CBHpexejibCXByex,  *ixo  9BG  peiicxBHTejib- 
ho  Bbi.iLiBaeT  suaBHxejiLHoe  napymeniie  MeM6paimoro  xpancnopxa 
Kajibpiin  b  KJiexnax  ceppeHnoii  MLimpbi.  Hapyrnemie  axo  Momex  6litb 
ooycjioBJieno  KaK  o6napyH<ennbiM  cnuTKeimeM  aimiBHOCTH  Ca-AlcPa- 
3bi  CIIP,  xaK  ii  noBbimemieM  npomipaeMOCxn  MeM6pan  CIIP  pjin 
Kajibpiin. 

9xox  $aKx  corjiacyexca  c  paHHiiMH  3KcnepiiMenxajibHbiMH  pamibi- 
MH  IO.  B.  ApxnnenKO  [1977  J ,  Koxopbin  rioMeipaji  MeM6panbi  CIIP 
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Ta6jiini;a  21.  IlapaMeTpM  (JtepiweHTHO 
b  MeM6panax  Clip  113  cepApa  Kpwcw 


fi  CHCTeMM  TpaHcnopTa  noHOB  Ca2+ 


rpynna 

JKHBOTHHX 

AKTHBHOCTb 
Ca-AT<Pa3bi, 
HMOJIb  Pi/Mr 
Oejnta  3a  1  mhh 

CaopOCTb 

TpaHcnopTa 

Ca^  c  OKcaaa-  , 

TOM 

CKOpOCTb  CBH- 
3bIBaHHH  Ca^ 

6e3  OKcajiaTa 

Ko.lHHeCTBO 

CBH33HH0r0 

Ca2+  3a  5  mhh 

Ce3  OKcajiaia 

iiMOJib  Ca2+/Mr  Gejiaa  3a  1  mhh 

HMOJib  Ca2+/Mr 
OejiKa 

KOHTpOJIB 

3BC 

532±91 

(n=6) 

393±92 

(n=6) 

37,2±8,4 

(n==0) 

23,1±8,1 

(n=7) 

3,60±1,20 

(n=8) 

2,23±1,12 

(n=6) 

2,40±1,2G 

(n=5) 

1,32±0,58 

(n=4) 

AoCTOBepUOCTB  pa3JIHHHH 

P 

<0,05 

<0,02 

<0,1 

<0,1 

GKeJieTHBix  MLLinu,  KpojiHKa  B  cpefly,  r«e  c  noMoiptio  ciicTeMbi  Fe2+  + 
-1-acKopoaT  obijio  HHAypHpoBaHo  nepeKiicnoe  OKncjiemie  jinmmoB 
f  iiaaajibiioH  ci’aflHH  npopecca  (ot  3  ao  6  HMOJieii  nepeKncen  na 
1  Mr  b  MeMSpaHax  CIIP  Ha6jnoAajiocB  3HaxniTejiBHoe  yBe- 

JiUHemie  npomipaeMocTH  fljia  Ca2+,  necMOTpa  Ha  OTcyTCTBne  cyrne- 
CTBeimoro  cimjKeHiiH  aKTHBHocTii  Ca-3aBHCHMon  ATOa3ti.  9to  npn- 
BOflHJio  K  ciiiDKeHHio  choco6hocth  MenSpaH  CBH3BIBaTB  Ca2+.  Ilpn 
nocjieAyioH^eM  HaKonjieHHH  npo^yKTOB  IIOJI  (ot  6  ao  25  mioneii) 
nponcxoAHJiH  naAeHiie  aiiTHBHocTH  Ca-3aBircHMoii  ATOa3Bi,  pe3Kne 
ii3MeneHiiH  r|)oc(|)ojiHnHAiioro  cocTaBa  MeMgpaHBi  CnP,  eipe  6ojiLmee 
yBejinaeniie  ee  npoHimaeMocTii  ajih  Ca2+  n  CHiiwenne  chocoGhoctii 
3axBaTLiBaTE>  H  yAepjKHBaTL  3tot  KaiHOH.  B  narniix  3KcnepiiMeHTax 
KaK  noitasBiBaioT  ripiiBeAeHHBie  BBime  Ta6ji.  17  11  18,  yBejiHHeHHe 
KonpeHTpanHH  miAporiepeKHceH  6bijio  toto  >Ke  nopaAKa,  hto  h  b  3thx 
onwTax  in  vitro.  IIosTOMy  npeAnojio/KeHiie  0  tom,  hto  npn  CTpecce 
HMeirno  npoAyKTH  nOJI  noBpeHtAaioT  MeM6paHHBiii  anriapaT  xpaHc- 
nopxa  La  ,  npeACTaBjiaeTCH  Bnojme  peajiBHBiM.  Ha  axoii  ocnoBe 
pejiec()oopa3no  paccMOTpeiB  AaHHBie,  xapaKTepnayiomiie  bjihhhhg 
J.bL  na  coKpameHiie  11  paccnaSneHiie  cepAeniion  mbihiah. 

/(.irn  oaoiikh  bjihhhhh  9EC  na  coKpaTHTejiBHyio  (fjyHKnmo  mho- 
KapAa  nccjreAOBaiiHH  npoBOAium  Ha  Tpex  ypoBiinx:  na  naniiJuinpHoii 
MBimpe,  na  nejioM  cepAne,  pa6oTaiomeM  b  ycjioBiinx  H3ojihahh  ii  na 
cepAne,  paooTaiomeM  b  ycjioBHHX  n;ejioro  opraHii3Ma. 

CymecTBenHO,  hto  aKcnepiiMem-Bi,  BBinojmeHHBie  Ha  nanmijiapHoii 
MBimpe  a  HBOJinpoBannoM  copAAe,  npoTenajin  b  ycnoBiiax,  KorAa 
MiioitapA  obiji  yAauen  113-riOA  cneKTpa  peryjiHTopHBix  bjihhhhh  ijejio- 
ro  opraHH3Ma  11,  cjieAOBaTejimo,  paccMaTpnBaeMBie  b  AaJiBHeHmeM 
HapyrnemiH  coKpaTHTejiBnoii  $yHKH;iiii  motjih  3aBnceTB  tojibko  ot  no- 
CTaTOHHO  CTOHKIIX  HOBpeJKAeHHH  CTpyKTypBI  H  MeT a00JIH3Ma,  OCTaB- 
hihxch  noc.jie  nepenecennoro  9BC. 


Ta6anu,a  22.  RapyuieHiia  coKpamemm  11  paccaaSaenna  naniuiaapnoii  Mbimn,w 
nocae  nepeneceiinoro  3BC 


noi<a3aTejib 

KOHTpO.TIb 

(n=12) 

3BC 

(n=12) 

p 

OnTiiMajiBHaa  narpy3Ka  tiokoh,  t/mm2 

0,29±0,02 

0,22+0,01 

<0,01 

MaKCHMajiBHaa  aMnjiHTyAa  coKpara,eHiifi 
npn  onTiiMaJitnoft  Harpy3Ke  noKoa,  % 
k  iicxoAnoii  A^HHe 

8,44±1,10 

5,12±1,10 

<0,05 

MaKcnMaabHaa  ckopoctb  coKpameniia, 
eA-  mbihi.  AJi./ceu 

1,30±0,21 

0,78±0,16 

>0,1 

MaKciiwaaBHaa  ckopoctb  paccaaOaeHiia, 
ca-  Mura.  )\n./cQK 

0,92±0,16 

0,57  ±0,11 

>0,1 

MaaciiMaaBnoe  HanpajKenne  npn  1130- 
MeTpuaocKOM  coKpamenmi,  t/mm2 

0,76±19 

0,68±0,07 

h/a 

M3yxienne  cok parin' ojiBHoii  $yHKn,HH  nannjuinpHon  mbihiubi  jicbo- 
ro  >KejiyAoxiKa  6bijio  ocymecTBJieiio  M.  G.  FopimoH  n  A.  M.  Tprix- 
nooBoii  c  noMomBio  HSBecTHoii  motoahkii  3oHHeH6jiHKa  [Sonnenb- 
lick,  1962].  II3  Ta6ji.  22  cjieAyeT,  hto  MaKciiMajiBnaa  ckopoctb  11  aM- 
njiHTyAa  coKpamemm  nairajuinpHOH  mbihm,bi  jkhbotiibix,  nepeHecnmx 
9BC,  cmuKeHBi  npiiMepno  Ha  40%,  b  toh  me  Mepe  yMeHBHiiiJiacL 
ckopoctb  paccjiabjieHiiH. 

CHHHxeHHe  CKopocTii  II  aMnjiHTyA&i  coKpamemiH,  KaK  H3BecTiio, 
MOJK6T  3aBHCeTB  OT  H3M6H6HHH  B  JIK)60M  H3  Tpex  KJIIOHeBBIX  IiyHK- 
TOB  MIIOKapAIiaJIBHOH  KJieTKH:  OT  CHIIJKeHIIH  aKTHBHOCTH  ATOa3BI 
MH03HHa,  KOTOpaH  B  60JIBHIOH  CTeneHII  ASTepMIIHIipyeT  CKOpOCTB 
coKpameHim  ot  napyHiemm  TpaHcnopTa  KaJiBAHH,  iiiiAyAiipyioiAero 
3TO  coiipamemie,  h  ot  neAOCTaTKa  aHepnm  b  $opne  ATO. 

II3  Ta6ji.  22,  oAnaKO,  cjieAyeT,  hto  MaKCHMajiBHoe  iisoMeTpii'iecKoe 
HanpH/KeHne,  pa3BHBaeMoe  nanEJUiapnoH  MBimpeH  jkiibotiibix,  nepe- 
Hecmiix  9BC,  AocroBepno  He  oTJUinaeTCH  ot  kohtpojih.  9to  nosBOJia- 
eT  b  HeKOTopoii  CTenemi  orpamiHHTB  itpyr  B03MonmBix  oS^HCHemiH. 
Il3BecTH0,  HTO  n30MeTpiiHecKoe  coKpameHiie  conpHHteno  co  3naHii- 
TejiBno  Gojibihhm  pacxoAOM  AT(P  h  noTpe6jienneM  KiicnopoAa,  neM 
coKpamenne  ii30TOHHHecKoe,  ckopoctb  h  aMnjiHTyAa  KOToporo  oKaaa- 
jihcb  ciiiiJKeHHBiMH.  9to  corjiacyeTCH  c  npeACTaBJiemieM,  hto  nocjie 
nepeneceHHoro  9BC  ne  na6jiioAaeTCH  3HaHHTejiBHBix  HapyineHiiii 
3iieproo6ecneHeHHH  coKpaTHTejiBHoii  c^yHKiiHH  cepAAa  h  cHii/Keime 
citopocTH  ii  aMnjraTyABi  ii30TOHHHecKoro  coKpameniiH  He  3aBncnT  ot 
AecfiiipHTa  ATO.  fteiacTBiiTeJiBHO,  6bijio  noKasano,  hto  KOHAeHTpaiyin 
ATO  b  MiionapAO  HciiBOTiiBix,  nepenecniHx  9BC,  ne  OTJUinaeTCH  ot 
KOHTPOJIH  KaK  B  yCJIOBHHX  $H3IIOJIOriIHeCKOrO  1IOKOJI,  Tali  IT  Hepe3 
90  ceit  noc.Tie  nepeiKaTiia,  t.  e.  b  ycjiOBimx  MaKCiiMajiBHoii  narpyaKii. 
Mo/Kho,  cJieAOBaTejiBHO,  nojiararB,  hto  nocjie  nepeHeceiiiioro  3BG 
MomnocTB  cncTeMBi  pecnHTe3a  ATO  b  cepAennoS  MBimn;e  cymecTBen- 
ho  He  cmiHtena,  a  AenpecciiH  ckopocth  11  annirnTyABi  coKpaiqeHHH 
B03HIIKaeT  npH  3T0M  COCTOHHHH  BCJieACTBIie  HHBIX  CABIirOB. 
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flencTBHTejiBHo,  panHbie,  nonyneH- 
iiLie  na  nannjuiHpHOH  Mbimpe  npn  ii3y- 
lieHHn  nojiO/KiiTejiBiio  unoxponnoro  aq()- 
(j^GKTa  BBICOKOH  HaCXOXbl,  MoryT  6bitb 
oSbaCIIGHBI  OflHHM  113  XBKHX  CpBIirOB, 

a  HMeimo  ,n;oi\a3aHHBiM  napymeinieM 
xpaiicnopxa  Kanbpim  noc.rie  nepenecen- 
noro  9EC. 

KpiiBBie  Ha  puc.  31  noKa3BiBaiOT, 
hto  b  Koiixpoxe  naniinnupiiaji  Mbirnpa 
OTBenaei  iia  iiaBH3biBaime  bbicokoh 
'raCTOTBI  BBipaMtGHHBIM  nOAOJKHXeABHO 
niiOTponiiBiM  3c|)c|)gktom:  npn  nepexope 
ot  nacTOTBi  60  coKpaipemiH  b  MiinyTy 
k  MaKCHMajiBHo  ycBaHBaeMOH  nacxo- 
TG  —  360,  CKOpOCTB  h  a.Mnxnxypa  H30- 
TomniecKoro  coKpam;eniiH  B03pacTaioT 
na  65—80%,  a  ckopoctb  paccna6ne- 
hhh  —  Ha  85%.  IlaniiJurHpHaH  Mtimpa 
jkiiboxhbix,  nepenecmux  BBC  npn  toh 
JKe  nacxoxe  coKparpeiiiiH,  yBenimiiBaex 
yiia3aHHBie  noKa3aTejni  na  10—20,  ee 
iiHOTponiiBiii  OTBeT  0Ka3ajrca  yMeHbmen- 
hbim  b  4—7  pa3.  OpemiBan  (|)aKT  MHoro- 
i*paxHoro  yiMeHBmeniin  nonojKirrenbHO- 


ro  HHOTponHoro  3$c|?eKxa  bbicokoh  na- 
ctotbi  b  ceppenHoii  Mbimpe  jkhbothbix, 
nepeHGCinux  BBC,  cnepyeT  mieTB  b  Biipy 
MexaHH3M  3Toro  9(f)(f)GKTa.  yBejniHeHiie 
HaCTOTBI  COKparpeHHH  BBI3BIBaeT,  KaK 
H3BecTHO,  yBejiHHeHHG  npiiTOKa  Ca2+ 
b  MHOKappuajiBiiBie  KJieTKH  h  naKoir- 
.rreniie  ero  b  MGMCpaHHBix  cxpyKTypax 
CI7P  ii  capKOJieMMBi.  B  pesyjiBTaxe  npn 
KaJKpoM  nocnepyioipeM  BoeOyjKpemm  b 
Miion.Tia3My  BbixopiiT  SojiBinee  KOJiine- 
ctbo  Ca2+,  b  MiiocJ)H6pHJiJiax  Bospacxaex 
KOJIH’ieCXBO  aKXOMH03HHOBBIX  MOCXIIKOB,  pa.3BHBaGXCH  nOAOJKIITeAL- 
iibih  HHOxponHBig  3(|)c|)eKx.  CnepoBaTenbiio,  HapymeHTie  peannaapiiii 
oxoro  aiJxJieKxa  y  jkiiboxiibix,  nepeHGCinux  9BC,  c  GoAbmeii  poneii 
BepoHXHocxii  mo/Kcx  6bixb  oOxiHCiieno  xeM,  tixo  9BC  BBi3Baji  Hapyme- 
Hue  aaxBaxa  h  iiaKonjieHHH  Ca2+  b  capKonjia3MaxHnecKOM  pexiiKy- 
JiyMe  b  capKOJiGMMe. 

B  nonB3y  xanoro  npepnonojKeHHH  cBiipexejiBCXByiox  pe3yjiBxaxBi 
3KcnepiiMeHX0B,  b  Koxop&ix  H3ynanocB  Bjiimnne  9BC  na  ii3MeHeniiH 
coKpaxiixejiBHoii  $yHKpnii  imoniipoBaHHoro  paSoxaioipero  cepppa, 
B03HHKaioni;iTe  b  oxBex  na  CHHHteniie  hjih  yBeximenne  KonpeHTpapnn 


Piic.  31.  Bjiiinnne  nepeneceHHo- 
ro  3BC  na  nojiO/KiiTejiBHBii’i 
unoTponHBiii  3(J>cpeKT  bbicokoh 
xacTOTBi  coKpameHHH,  naBH3an- 
noii  rianiKiJiapHOH  Mbimpe 

A  —  ckopoctb  coKpameHiia;  E  — 
aMnaiixyna  coKpamenun;  B  —  cko- 
pocTb  paccjiaSjieHHa.  1  —  KoiiTponb; 
2  —  3BC.  IIo  och  aScipicc  —  HaBH- 
BbiBaeMaa  nacTOTa  coKpameiuift 
b  I  Mini;  no  och  opgunaT  —  noi<a- 
3aTejin,  %  (k  hcxoriimm) 


2,5mMU++  1,25 

mm  pm.  cm.  A 

WO 


O 


Piic.  32.  ftmiaMHKa  peaKii,HH  HaojmpoBaHHoro  paGoxaiomcro  cepppa^  KouxpojiB- 
hbix  jkhbothbix  (nyuKTiipnan  aiiiiiiji)  n  jkiibothhx,  ncpcHccniiix  3BC  (ohjioiu- 
uaa  jiiihiih),  na  n3M6HeHHe  KOHpeHTpapHH  KaAbpua  b  uep^yaiioiiHOM  pacTBope 

BHH3y  —  OTBeT  Ha  cuHweHHe  KOHReHTpaRiin  KaJibRHH  c  2,5  ro  i ,25  mM:  BBepxy  ot- 
BeT  na  iioBbiineHiie  KOHReHTpaRiin  KaJibRHH  c  1,25  ro  7,5  mM.  no  och  a6cimcc  Bpenn 
nocjie  H3MeHeiiHH  i;oimeiiTpaumi  KaJibRHH,  mhh;  no  och  opRHHaT —  BUJiimmia  yRapHoro 
ofrbeMa,  %  (k  ncxoflHofi,  cymeCTBOBaBinett  ro  H3MeneiiHH  KOHReHTpapiiH  KaRbRHS).  3a- 
rnTpiixoBannaH  30Ha  xapai<Tepii3yeT  acJitpeitT  3BG 

Piic.  33.  Bjimmne  cHiiiKeniifi  KoimeHTpapHii  Kaji&pHH  b  uep$y3aTe  na  AaBJieHHe, 
pa3BHBaeMoe  b  aopie  ii30JiupoBaHHBiM  paGoTaioipHM  cepAAeM  kohtpojibiibix  jkh¬ 
bothbix  (A)  n  jkhbothbix,  nepeHecninx  3EC  (B) 


CoKpaxnxejitnyio  (pyHKpmo  h  noTpeSaemie  Kncnopopa  paGoxaio- 
ih;hm  cepppen  no  MexopnKe  Hiijih  n  coaBxopoB  [Neely  et  al.,  1967] 
HCCJiepoBajiH  coBMecxHo  c  M.  B.  DIhmkobhh  [Meepcon  n  pp.,  1980]. 
OKa3aJiocL,  hto  ypapHBiii  o6x.eM  h  cucroAHnecKoe  paBAenne,  pa3BH- 
Bae.Moe  cepflpeM  jkhboxhbix,  nepenecmux  9BG,  CHHJKeiibi  Ha  10—20% 
n  b  pe3yAbTaxe  BHemnna  pa6oxa  xanoro  cepppa  b  ycAOBnnx  exapno- 
napnoro  cocxoiihhh  yMeubmena  Ha  opny  xpexb.  IIoxpe6jieime  khcjio- 

popa  He  OXAHHaeXCH  OX  KOHXpOJIH,  II  COOXBeXCXBeHHO  3$$eKXHBHOCXb 

cepppa  xaKJKe  yMeubmeHa  Ha  opny  xpexb. 

BjiaBiibiH  pe3yjn>xax  3KcnepHMeHxa  cocxoha,  opiiano,  He  b  dxom 
CHHJKeHHH  paCoXbl  II  3$$eKXHBIIOCXH,  a  B  P63KOM  yBejiimeHHii  peaK- 
pim  cepppa  JKHBOxnbix,  nepeHecmiix  9BG,  Ha  H3MeHeHHH  nonpeHxpa- 
pim  Ga2+  b  nep$y3HOHHOM  pacxBope. 

B  HHJKHen  nacxii  puc.  32  noKaaano,  nxo  npn  chhjkghhh  KonpeHx-. 
papim  Ca2+  b  nep(|)y3axe  c  2,  5  po  1,25  mM  MaKCHMajitnoe  oxBexnoe 
ciiiiHiemie  ypapHoro  o5rbeMa  H30AiipoBannoro  cepppa  KOHxpoAbiibix 
TKHBOXHbix  cocxaBAnex  Menee  40%,  a  cepppe  jhiiboxiibix,  nepenecmux 
9BC,  cHii/KaAO  ypapHbiii  oG-beM  po  HyAH,  x.  e.  na  100%.  B  BepxHeii 
nacxn  puc.  32  Bnpno,  nxo  npn  nocnepyioipeM  yBeAimeiiini  nonpeHx- 
papini  Ca2+  c  1,25  po  7,5  mM  oxBexHbiii  nopx>eM  ypapnoro  o6x.eMa 
cocxaBAfiex  b  KOHxpoAe  20 — 40%,  PJih  cepppa  jkhboxhbix,  nepeHec- 
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Puc.  34.  IPinmnie  nepeHcceHHoro  3BC  na  appenopeaKTHBHocTL  namunrapHoS 

MBirapai 

A  aMnjiHTyna  coitpamemifl;  E — ckopoctb  coKpameima;  B  —  CKopocrt  paccnaSjieHHH; 
T  —  HiineKc  paccaaOaeniiH.  CnjioiuHbie  jihhhh  —  kohtpo.ib;  iryHKTiipHbie  niiHim  —  9BC. 
IIo  och  aScpucc  —  BpeMH  nocjie  BBejteHiiH  b  HHKySaimoHHyio  cpe^y  HopanpeHajnma, 
cea;  no  och  opflmiaT  —  bcjikhkhm.  noKa3aTeneii,  %  [k  hcxobhomy  ypoBiuo  (A— B)], 
a  Taaaie  imaeitc  paccjiaOjiemia,  cea-'  (T) 


mux  3BC,—  80%.  3th  cpbhiti,  BBipaiKeHBi  b  iiepBtie  3—5  miih  nocjie 
H3M6H6HHH  KonpeHTpapnn  Ca2+;  b  paJiBneiimeM  ^>yHKi;HH  cepppa  b 
oGoiix  cepimx  nocTenemio  B03BpaipaexcH  k  ncxopnoMy  ypoBHio  3a 
ciex  apaiixapnn  MexanimioB  iiohuoto  xpancnopTa. 

KpHBBie  Ha  pnc.  33  iiosbojihiot  npocjiepnTB  to  >Ke  cawoe  HBJie- 
mre  —  bjihhhmg  3BG  Ha  peain'iiBnocTB  cepppa  k  H3MeHemiHM  koh- 
peHTpapnn  Ca2+  no  kphbhm  aopxajiLHoro  paBjiemiH.  Tan,  noKa3ano, 
Hxo  aepea  3  mmh  nocjie  yMeiiBuieimn  KOHpeHTpapnn  Ca2+  c  2,5  p o 
1,25  mM  CHCTOJIHHOCKOe  paBJieHMG  B  KOIITpOJie  CIIH3IIJI0CL  lipHMepHO 
ii a  20  mm,  a  cepppe  JKiiBOTiioro,  iiopenecuiero  3BC,  OTBexiuio  Ha  Ta- 
Koe  >ko  yMeHbuieHHe  KoiipeiiTpapnn  KajiBpiin  rpoMapHon  penpeccneii 
CHCTOjiii'iecKoro  paBJieniiH. 

TaKHM  oGpaaoM,  HecoMuenno,  hto  nocjie  nepeneceHHoro  CTpecca 
b  ceppennoii  Mbirnpe  >khbothbix  paaBHBaiOTCH  ii3MeneHnH,  KOToptie 
pesKo  iioBBTmaioT  saBiicHMocxB  coKpaTHTejiBHOH  c]>yHKpHH  cepppa  OT 
KOHpeHxpapun  Ca2+  b  oMBiBaiorpen  cepppe  jkhpkocth. 

OpeHimaH  3tot  (|>aKT,  cnepyeT  HMeTB  b  Bnpy  panHbie  cpaBHH- 
TeJIBHOii  $H3HOJIOrHH  0  TOM,  HTO  peaKpHfl  MBimpBI  Ha  H3MeHeHHe 


BHeiHHeH  KOHpeHTpapHH  Ca2+  3aBHCHT  OT  MOipHOCTH  MexaHH3M0B 
TpancuopTa  3Toro  KaxHona.  Tan,  b  cKejieTiion  MBiinpe  pa3BHTan  cn- 
cxeMa  GIIP  oGecnennBaeT  nojioHteHne,  npn  kotopom  nonra  BecB 
Ga2+,  nonapaioipnn  bo  BpeMH  noxenpiiajia  pencTBiin  b  capKonjia3My 
n  BBi3BiBaion];HH  coKpauiieHiie  mho<|)h6phjiji,  3aTeM  B03BpaipaexcH  b 
KanajibpBi  CUP.  B  peayjiBTaTe  TaKoii  100% -non  pepnpKyjiHpiin 
Ca2+  cKejieTHan  MBirnpa  Montex  coKpaipaTBCH  b  6e3KaJiBpneBOM  pa- 
cxBope  b  Teneniie  necKOJiBKnx  nacoB.  B  KJieTKax  ceppeanon  mbihipbi 
MjieKomiTaioipHX  moiphoctb  MexaHH3MOB  xpaHcnopTa  Ca2+,  JioKaJin- 
30BaiiHBix  b  cnp  h  capKOJieMMe,  lie  cto jib  BejiHKa;  pepupKyjiflpHH  ne 
HBJIHGTCH  CTOnpopeHTUOil  II  COOTBeTCTBGHHO  B  5e3KaJIBpneBOM  pacxBo- 
pe  cepppa  ocTanaBjniBaeTCH,  coBepuiHB  necKOJiBKO  pecHTKOB  conpa- 
ipeuiiH.  IlaKOiiep,  b  cepppe  jmryuiKii  GIIP  paaBiiT  neauaHHTejiBHO  h 
nocjie  ycTpaueHHH  Ca2+  113  pacTBopa  cepppe  ocTanaBJiiiBaeTCH  mtho- 
bohho  [Morad,  Goldman,  1973]. 

3th  pauHBie  no3BOjmiOT  npepnojionmxB,  hto  Bospocman  saBncn- 
moctb  cepppa  JKHBOTiiBix,  nepeHecuinx  3BC,  or  BHemHeii  Konpcmpa- 
puu  Ca2+  HBJiaeTCH  pe3yjiBTaTOM  iioBpe>KpenMH  MeMGpaimBix  Mexa- 
hh3mob  TpancuopTa  Ga2+  b  MHOKappnajiBHBix  KJieTKax  pe3yjiBxa- 
tom  CHHJKeniiH  cnocoGnocTH  capKOJieMMaJiBHBix  h  capK0iuia3MaTinie- 
ckhx  MeMGpaii  3axBaiBiBaTB  ii  HananjiiiBaTB  Ca“4. 

BjiHHHHeM  3BC  na  MeMSpanbi  MiioKappnajiBHon  KJieTKH,  no-Biipn- 
MOMy,  oG-BHcnnexcH  ii  ppyroii  <|>aKT,  ycTanoBJiennBiH  hbmh  npn  H3- 
ynemm  coKpaTHTejiBHoii  (JyHKpiin  nanmuinpHOH  mbihipbi  cepppa, 
a  HMeHHO  cHiuKemie  appeHopeaKTHBHOCTii.  KpiiBbie  Ha  pnc.  34  no- 
Ka3BiBaiOT,  hto  naiiujumpHafl  MBimpa  kohtpojibhbix  jkiibothbix  oxBe- 
HaeT  Ha  BBepemie  b  nep(|y3aT  10~6  M  HopappeHajiima  3naHHTejiBHBiM 
yBejiiiHeniieM  CKopocxii  h  aMnjniTypBi  conpaipeHiiH  (cm.  pnc.  34, 
A,  E)  h  eipe  Gojibhihm  yBejimieniieM  ckopocth  paccjiaGjiennH 
(cm.  pnc.  34,  B) .  CooTBeTCXBeimo  yBejinmiBaeTCH  niipenc  paccjiaGjie- 
hiih,  paBHBiii  OTHomeiniio  aMHJiHTypBi  conpaipennH  k  ckopocth  pac- 
cjiaGjieiiHH.  J\ jih  namuuiHpHBix  MBimp  huibothbix,  nepeHecmiix  3BG, 
noJioHxirreABHBin  hhotpoiihbih  h  paccjiaGjiflionpiii  3t{)(|)eKTBi  Hopappe- 
iiajiiina  oKasajiiicB  cyipecTBenno  chh^kghhbimh.  TaniiM  o6pa30M,  noc¬ 
jie  nepeiiecenuoro  CTpecca  nadjiiopaeTCH  sna'iirreJiBiioe  cHHJKeHHe 
appeHopeaKTHBHOCTii  ceppeimoii  MBimpBi. 

OpeniiBan  MexaHH3M  3toio  hbjigiihh,  cjiepyeT  hmgtb  b  Bnpy,  hto 
3$(|)eKT  Hopappenajiima  peajiH3yexcH  no  MenBineii  Mepe  c  noMOipBio 
pByx  MexaHH3MOB :  BO-nepBBix,  3a  cneT  yBejinneHiiH  Bxo>KpemiH  b 
MiioKappHajiBHBie  kjigtkh  Ca2+,  BO-BTopi>ix,  3a  cnex  toto,  hto  nopap- 
peHajiHii,  peiiCTByn  na  appeHopepenTop,  aKTHBnpyeT  ji0KajiH30Ban- 
Hyio  b  capKOJieMMe  apeHHJipHKJia3iiyio  cncxeMy,  h  oGpasyiomHHCH  b 
yBejiHHeniiBix  KOJiinecTBax  piiKJiiiHecKHH  Mono(|)oc(|)aT  aKTHBnpyeT 
Kan  TpaucnopT  Ca2+,  Tail  n  (|»opMiipoBaHHe  aKTOMiiosiiHOBBix  CBH3eii 
B  MHO(|)n6pnjiJiax.  3to  03HanaeT,  hto  cHimieHiie  appeHopeaKTHBHOCTH 
nop  BJinHHneM  3BC  odycjioBJieno  jih6o  napyrnenneM  BxojKpeiiHH  Ca2+ 
b  KJieTKy  n  peaKpneii  Miio^iiGpinui  na  Ca2+,  jiiioo  iiapyrnemieM 
^jyHKpnoHH poBaHHH  cncxeMBi  appenopepenTop  —  apeHiuipriKJia3a  b 
CapKOJieMMe.  OaKT,  BTC  nOJIO/KIITeJIBHO  HHOTponHBiii  3(|lC()eKT  H3- 
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6i.iTKa  Ca2+  Ha  H30JiHpoBaHHoe  cepAPe  huibothbix,  nepenecnrax  3BC, 
lie  yMeHBineH,  a,  naoGopox,  3HaiiHTeabno  yBeanaen,  no3BoaneT  hc- 

KJHOHHTB  IiepByiO  H3  3THX  BOBMOJKHOCTeH  H  HpHHTH  K  MBICJIH,  HTC 

cinmteHMe  aApenopeanTHEnocTH  cepApa  nocae  9BC  ooycaoBaeHo  Ha- 
pyrnenneM  (J>y hkpiiohhpob  aHnn  cncTeMbi  aApenopepeirropa  h  apeHna- 
u,HKjia3bi,  Koxopaa  pacnoaomena  b  capnoaeMMaabnoH  MeMCpaHe. 
Hiilimm  caoBaMii,  HapymeniiH  a^peHopeaKTiiBnocTH  c  Han6oJii>meil 
BepoHTHOCTBio  Moryx  CbiTL  oS'imcuenbi  noBpe>KAenimMii  MeM6paUHO- 
ro  annapaxa  KJiexKH. 

B  peaoM  /i,aiiHbie  no  Hapymeiiiiio  coKpaxiixeabHoii  <|)yHKpHii  cep- 
flenHOH  MbiHiii.bi,  ee  peaKTHBuocxH  k  HBMeneHiiHM  KOHpeHTpapim 
Ca2+  a  aflpenopeaKXHBHoexH  coraacyioxca  c  upeACxaBJiemieM,  hxo 
npn  cxpecce  npe>K/i,e  Bcero  n  b  HanSonbHieH  cxenenn  noBpen^aioxca 
MeMCpaHHbie  Mexann3Mbi  naeTon  cepppa,  oxBexcxBeimbie  3a  xpan- 
cnopx  Ca2+  11  aApeiiopeaKTHBuocxb.  PasyMeexca,  axo  npeAcxaBaemie 
floJUKHO  noayaiixb  npaMoe  noATBep/KAenne  b  iiccaeAOBanHnx,  noxopbie 
no3BOJiax  opemixb  BJinairae  cxpecca  na  Ga-3aBiiciiMyio  ATUJaiy 
GIIP  n  capiioaeMMbi,  a  xanine  aAeimapiinaasy  MeMopan  11  Na-A- 
ATOJasy  capKoneMMbi  kjigxok  ceppenHOH  Mbmipbi. 

HaawKeimoe  npiiBOfliix  k  nonojneHHK),  axo  Hapymeima  Mexaoo- 
jni3Ma  expyKxypbi  11  (Jiyimpiin,  HaSjuo/jaeMbie  b  cepAe'inoii  Mbirnpe 
nocae  saBepuienna  cxpecca,  pa3BHBaioxca  b  pe3yabxaxe  AencxBiia 
BbicoKHx  KOHAeHxpapiiM  KaxexoaaMiiHOB,  noxopbie  Bbi3biBaiox  pery- 
aaxopHbiH  3(Ji$eKx  n  CBH3aHHbin  c  hum  3(jx])eKT  noBpeJKAeHiia.  llep- 
hwm  3BenoM  noBpe/KAeHiia,  iio-BHAHMOMy,  aBaaexca  anxHBapiiH  UOJI, 
flaaee  nponcxoflHx  nanonaeHiie  upoflyaxoB  IIOJI^aa6iiaH3an,iia  an- 
3ocoM->noBpea?AeHne  rnAponepeKHCHMii  hhiihaob  n  npoxeoanxnae- 
ckhmh  (|)epMeiixaMH  MenSpaH  capKoaeMMbi  h  CIIP^HapyHieHHe 
xpancnopxa  Ca2+  b  MHonapAHaabHbix  naexnax,  naanpueBan  koht- 
panxypa  n  ni6eab  OTAeabHbix  naexon,  pa3Bnxne  HapymeHHii  conpa- 
THxeabHOH  $yHKii,HH  6oabmiiHCXBa  KaexoK  n  cepppa  b  peaoM. 

9xo  upeflcxaBaenae  o  naxorene3e  cxpeccopnoro  noBpejKfleHna 
cepppa  noApa3yMeBaex,  axo  niAponepeKHCH  hhhhaob,  naKonaenne 
Koxopbix  hh AypnpoB aHo  KaxexoaaMiiHaMii,  noBpe>KAaiox  MenSpamibie 
MexaiiH3Mbi,  oxBexcxBeHHbie  3a  anxiiBHoe  cBaabiBamie  Ca2+  h 
xpaHcnopx  ero  npoxiiB  KonpenTpapnoHHoro  rpaAncma  b  onpyinaio- 
niyio  cpeAy;  B  peayabxaxe  b  capi\onaa3Me  B03HHKaex  ii36biroK  Ca2+, 
KOxopbiM  can  cxaHOBHXca  npnaHHOH  AaabHeiimiix  noBpe>KAeHiin — 
KOHxpaiixypbi  MiiotJmOpiiaa,  iiapyHiemia  pecnaxesa  AT<D  b  miitoxoh- 
Apiinx. 

no  cyipecxBy,  3xo  03Haaaex,  axo  Koneaiibie  3Beuba  iiaroreueTii- 
aecKOH  peini  cxpeccopnoro  noBpeJKAenna  He  aiiaaioxca  opiirimaab- 
iion  npnnaAJieamocxbio  cxpecca,  xan  nan  BiioaHe  anaaoni'inbie  co6bi- 
xhh  pa3BHBaioxca  upii  noBpoJKAeiniH  cepAeanoii  Mbimpbi  caMHMH 
pa3anaHbiMn  (JanxopaMii.  ^encxBiixeabiio,  conocxaBaenne  Aannbix  o 
MeMSpannoM  xpaHcnopxe  Ca2+  npn  ranepiJiynKpini  ii  ranepxpocjniii 
cepppa  (cm.  ra.  Ill),  imieMnn  [Kane  et  al.,  1977],  rnnoKcnn  [Dhal- 
la  et  al.,  1976;  Lee  et  al.,  1976]  n  peoncHreHapiiii  MiioKappa  [Pool- 
Wilson,  1978],  ero  xoKcnaecKHx  noBpenJAennflx  [Tomlinson  et  al.] 
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n  nacaeAcxBennbix  MiiOKapAnonaxnnx  [Appelt  et  al.,  1976;  Dhalla 
et  al.,  1976;  Gertz  et  al.,  1970]  b  npomaon  npiiBeao  Hac  k  noao- 
jKeHHio,  axo  raaBHbie  sxiioaornaecmie  (Jianxopbi  3a6oaeBaHiiii  cepAAa, 
AeiicxByn  aepe3  pa3ananbie  naxorenexnaecKiie  Mexami3Mbi,  b  nonea- 
noM  caexe  npnBOAnx  k  onnoMy  n  xony  /Ke  HBaenmo. 

9xo  HBaeHne  cocxonx  b  yMeHbmeHnn  Morpnocxn,  BbrnaioaennH 
nan  noBpeH?Aenmi  MeMOpamibix  MexamisMOB,  oxBexcxBennbix  3a  cbh- 
BbiBamie  Ca2+  it  ero  anxiiBHoe  yAaaemie  H3  m  n  o  k  a  p  ah  a  a  bh  o  n  naexKH 
npoxiiB  KonneiixpaniioHiioro  rpaAHenxa  bo  BiieKaexoanoe  npocxpan- 
cxbo.  B  iixore  BoaniiKaex  h36hxok  Ca2+  b  capnonaasMe,  Koxopiaii 
Bbi3biBaex  cxaHAapxnbiir  KOMnaenc  CABiiroB,  ne  saBiicHTTpin  ox  xoro, 
aeM  iiMenno  6wao  o6ycaoBaeno  yBeaiiaeHHe  coAepjKannn  Ca2+.  ^ an- 
iibin  KOMnaenc  caaraexcn:  Bo-nepBbix,  H3  Hapyrneiinn  paccaaSaeHHH 
MiT0<J)n6piiaa,  noxopoe  b  3aBiiciiM0cxH  ot  cxeneini  mo/Kgx  npnBecxii 
an6o  k  yBeaiiaeimio  AHacxoanaecKoro  AaBaemin,  an6o  k  oaaroBbiM 
KOHxpaKTypaM  n  nocaeAyK)m;eMy  neKpo6no3y;  bo-btopmx,  ns  pa3o6- 
nieniin  OKncaemin  h  $oc$opiTanpoBanHn  b  miixoxohaphhx,  noxopoe 
Mowex  npiiBOAHXb  an6o  n  nenoxopoMy  cHimtenHio  3<J)(|)eKXHBnocxH 
ncnoabsoBannn  nncaopoAa,  an6o  n  3HaanxeabHOMy  Ae^Hpnxy  AT0 
c  ero  THineabiMH  nocaeACXBHHMn.  9xa  o6ntHocxb  noneanbix  3BenbeB 
naxorenexnaecnon  nenn  cxpeccopnoro  noBpejKAeHiin  cepAna  n  ero 
noBpe/KAGHnn  tbkhmh  TpaAnniionHbiMn  npiiaiTHHbiMH  (fianxopaMn  cep- 
Aeaiion  HeAoexaxoanoexn,  nan  Aanxeannan  neperpy3na  nan  rnnoncim, 
HBanexcn  cuabnbiM  apryMeHXOM  b  noansy  xoro,  hto  noBTopmoipiift- 
cn  cxpecc  Mo?nex  CTaxn  caMocxonxeabnon  npnannoH  xpomiaecnoH 
HeAoexaxoanoexH  cepnna.  J^eficTBHxeabHO,  ofmapymeHHbie  naMii  Ha- 
pjTnennn  Mexa6oaii3Ma,  cxpynxypbr  n  $yHnmiii  Ha6aioAaancb  nocae 
xoro,  nan  cxpeccopnan  cnxyanun  MnnoBaaa:  orrn  npeAcxaBanaii  co- 
Son  He  npocxo  peanpHio  na  cxpeccop,  a  oxnocnxeaLiio  cxomme  no- 
caeAcxBnH  noBpe®AeHiiH,  B03Hnnmero  bo  Bpenn  cxpecca.  9xox  (fianx 
b  coBonynHocTH  c  oSmnpHbiMH  AaHHLiMH  naHHHKH  o  poan  BMOpiIO- 
naabnoro  cxpecca  b  oxnoaornH  3a6oaeBamra  cncxeMbi  npoBooSpainc- 
hiih  Aaex  ocnoBamie  AYMaTt,  hto  iiMenno  Tanne  oTHOCHTeabno  ctoh- 
nne  napymeHHH  Mexa6oaH3Ma  h  ^ynnipra,  coxpaHHioipnecH  nocae 
Toro,  nan  caM  CTpecc  MHHOBaa,  h  nanananBaioipnecfl  ot  oahoxo 
cxpeccopnoro  3niT30Aa  n  ApyroMy,  noryx  nrpaTb  poan  b  nocTeneHHOM 
pasBTTTHH  Tex  $opM  Tan  naanmaeMoro  nepmTHHoro  iTenopoHaporenTTO- 
ro  napAHOcnaepoaa  tt  xpOHiiaecnofi  cepAeanoir  neAOCTaToanocTH,  no- 
Topnre  nepeAno  BOSHnnaroT  y  aioAen,  ne  CTpapaBTinTX  panee  aaSoaena- 
htthmit  ciTCTOMbT  KpoBOoSp aipenTT H . 


CTpeCC  KaK  OpHH  113  OCHOBHbTX 
3TiiojioriiHecKiix  4>aKTopoB  b  naTOJionm, 
aKTHBapiiji  nepeKHCiioro  oKiicjieHiia  jmnnpoB 
KaK  o6ipee  3BeH0  pa3JiHHHbix 
CTpeCCOpiIWX  IIOBpeJKpeHHH 

TTopo6ho  TOMy  KaK  apanTapHOHH&iH  ac|)$eKT  CTpecca  (cm.  tji.  I) 
oxBaTHBaeT  oprammi  b  pejiOM,  Tait  h  noBpeJKpaioipun  sc^eicr  aa- 
THHyBmerocH,  npe3Mepno  HHTeHCHBHoro  CTpecca  npii  iiepeajinaoBaB- 
raencH  apanTapnn  He  orpaniiHiiBaeTCn  cepppeM,  a  appecyeTcn  opra- 
nn3My  b  pejiOM.  lloKasaiman  BBime  CTpeccopnan  aKTiiBapim  nepe- 
KHCHoro  OKHCJiemiH  bo  Mnoriix  opranax  n  BBipa>Keunan  CTpeccopnan 
$epM6HTeMHH,  CBHpGTeJIBCTByiOipaH  O  npHMOM  nOBpe/KAenHII  KJieTOK, 
no3BOJiHioT  6ojiee  onpepejienno  opeHHTB  pojib  CTpecca  b  naioreneae 
HeKoxopwx  BaHmeiinmx  naTOJioniHecKHx  npopeccoB.  3to  OTnociiTcn, 
B  tiacTHOCTH,  K  coBpeMemiBiM  npeflCTaBJieniiHM  o  pojui  CTpecca  b  na- 
ToreHe3e  aTepocKJiepo3a. 

CpaBHIITGJILHO  paBHO  nOHBIIJIHCB  3KCnepiIMeHTaJIBHBie  paHHbie, 
CBIipeTeJIBCTByiOipiie,  HTO  HGHporGHHblH,  no  CyDjeCTBy  CBOeMy 
CTpGCCOpnblH,  aTGp0CKJIGp03  IKHBOTHBIX  MOHtHO  nOJiyiHTb  nyTGM  na- 
CTOI1  CMGIILI  CTGpHOTimOB  yCJIOBnope(|)JIGKTOpnOIl  peHTeJIBHOCTH  II  pBII- 
raTeJILHOlI  aKTHBHOCTH,  a  TaKJKG  HOCpeflCTBOM  3M0piI0naJIbH0r0  B03- 
6yHtflGHIIH,  BbI3bIBa6MOrO  IipepblBHCTblM  rOJIOJiailHGM  H  pjIHTeJIBHOK 
3JiGKTpocTnMyjmii;nGH  BenTpoMepnajiBnoro  nppa  mmoTajiaMyca  [Xo- 
Myjio,  1963,  1964,  1974;  rpopsencKHK,  Hhkhthh,  1965;  TpGTbHKOBa, 
1966;  Dury,  DiLuzio,  1955;  Schotz  et  al.,  1955;  Pery,  Bowen,  1956; 
Powers,  DiLuzio,  1958].  9tii  paHHbie  kgk  6ypT0  cooTBeTCTByioT  pe- 
3yjibTaxaM  omipeMiiojioruHecKiix  HCCJiepoBamifi,  b  KOTopbix  OTMene- 
ho,  hto  y  jnopen,  npo^eccun  kotophx  Tpe6yeT  nocTOHHHBix  3Mopiio- 
najibHbix  nanpHJKeiiiiH,  nacTOTa  aTepocKjiepo3a  KopoHapHBix  cocy- 
^OB,  HmeMHHecKOH  6ojie3HH  cepppa  n  oSycjiOB.neiinoro  stoh  6ojie3HBio 
nmfmpKTa  MHOKappa  oco6eiiHo  BbicoKa  [Eappa,  MejiBmiKOBa,  1962; 
Pojibp6epr,  1964;  Ryle,  Russell,  1949;  Stewart,  1950].  Tan,  nanpiiMep, 
CMepTHocTi.  ot  iimeMiiHecKOH  6ojie3HH  cepppa  cpepii  BpaHeii-xnpyp- 
tob  b  10  pa3  Bbirne,  neM  y  capoBBix  paSonnx  [Russek,  I960]. 

rjiaBHbIM  MGXaHH3MOM,  Hepe3  KOTOpblH  CTpeCC  MO/KeT  IIOTeHpiipO- 
Barb  pa3BHTiie  aTepocKJiepoaa,  o6biuHo  cniiTaiOT  CTpeccopHyio  jinne- 
mhio  h  b  uacTHOCTii  rHnepxoJiecTepimeMiiio  [Bjnorep,  IIIycTep, 
1963;  r anejiiina,  Hjibiihckiih,  1960;  #3np3iirypH,  1959;  KaHpepoB, 
Po3emHTeiin,  1964],  KOTopan  cnocoOcTByeT  otjio>kghhio  xojiecTepima 
b  cTenuax  cocypoB. 

OpuaKo  ycTaHOBJieHiibiii  iiaMii  <|)aKT  3naHiiTejibnoH  crpeccopnoii 
aKTHBapHH  nepeKHCHoro  okhcjichhh  JinmipoB  b  cTenice  aopTBi  paeT 
ocHOBaHiie  pyMaTB,  hto  napnpy  c  rHiiepxojiecTepHiieMiien  Banrayio 
Pojib  b  pa3BHTHH  CTpeccopnBix  noBpe>KpeniiH  cocypucToro  pyejia  nr- 
paeT  npnMoe  noBpeTKpenne  nepeKiicHMH  jnmiipoB  cocypncToii  ctghkh. 
JlencTBiiTejiBHO,  b  nacTonipee  BpeMH  ii3BGCTHa  3KcnepiiMeHTajii>HaH 
Mopejib  nepeKiiciioro  noBpejKpemin  cocypncToro  pyejia,  o6o3Hanae- 
Man  oSbihho  KaK  nepeKHCHBin  apTepiiojiocKJiepo3  h  Bbi3biBaeMaa  TaK 


na3biBaeMoii  6e3aHTHOKcnpaHTHOH  piieioii,  oSoraipeHnon  nepemiCHMH 
jiHnnpoB.  Pa3BHBaioipeecH  npii  stom  noBpeJKpeHne  cocypHCToii  CTen- 
kh  HMeeT  b  ocnoBe  CBoeii  pa3pymeHne  nepeKHCHMii  juinHpoB  ajiacTH- 
uecKoro  Kapnaca  cocypoB  c  nocjiepyioipnM  pasBnraeM  KajiBpneno3a 
h  jinnonpo3a;  npopecc  stot  mojkct  6bitb  ycitopen  HMMo6iiJiH3apneH 
HCHBOTHblX  H  3aTOpMOJKeH  aHTHOKCHpaHTOM  HOHOJIOM  [  BoCKpeCeil- 

CKHH  H  pp.,  1976;  AeBHTKHHa,  1978].  B  nacTonipee  BpeMH  Tpypno 
penuiTB,  KaK  coneiaiOTCH  b  naTorene3e  aTepocKJiepo3a  nepoBeica  Ha- 
pyineium  jninupnoro  o6Mena  n  noBpewpemie  cocypncToii  ctgiikii 
nepemiCHMH  jramipoB.  Opnano  y?ne  Tenepb  napo  npnsiiaTB,  hto 
dpecc  rioTenpiipyeT  peajnisapmo  o6ohx  3thx  (JiaKTopoB  h,  TamiM  06- 
pasoM,  MOJKeT  nrpaTB  pojib  b  pa3BiiTnn  aTepocKJiepo3a. 

Pojib  CTpecca  KaK  opHoro  H3  aTHOJioranecKHX  ^aitTopoB  nmepTO- 
HinecKOH  6ojie3HH  b  Teuemie  MHorax  JieT  6ujia  npepMeTOM  piicityc- 
chh  [Jlanr,  1948;  Mhchhkob,  1949;  Hapini,  Meepcon,  1960;  Cypa- 
kob,  1975,  1976].  B  HacTonipee  BpeMH  oneBiipno,  hto  crpecc  Mower 

iiOTenpiipoBaTB  pa3BHTH6  nmepTOHHHecKoii  60JI63HH  npn  reneTMHC- 
ckh  peTepMHHHpoBannoii  hjiii  BBi3BaHHOH  ppyniMH  (JiaKTopaMii  iienoji- 
HopennocTH  MexaHH3MOB  peryjiHpim  Bopno-cojieBoro  o6Mena  h 
cocypncToro  Tonyca,  a  $apMaKOJiornHecKoe  orpannHemie  B036yjKpe- 
hhh  appeneprHHecKOH  peryjiapnH  o6jiapaeT  npoTHBonojioHiiibiM  3(|i- 
$eKTOM. 

TaKHM  o6pa30M,  HecoMnenno  eaotcHbi  pojib  THMejiozo,  saranye- 
iqezocfi  CTpecca  e  stuoaozuu  3a6ojieeaHuu  cucTCMbi  Kpo60o6paipe- 
huh,  Koropue  3aHUMatOT  nepeoe  Mecro  epedu  npunun  cMepmocru, 
i i  pojib  aKTueai^uu  nepenuenozo  oKucjieuusi  jiunudoe  e  narozenese 
CTpeccopHbix  noepexedenuu  cucreMbi  npoeoo6pau{eHUH. 

IlHTepec  k  pojin  cxpecca  b  3Tiiojioriin  3JiOKaHecTBeHHBix  onyxo- 
jieii  b  TeueHHe  pojiroro  BpeMemi  CTHMyjmpoBajiCH  rjiaBHWM  o6pa30M 
3MHHpHHeCKHM  OIIBITOM  KJIHHHKH,  KOTOpBIH  UOJiyHHJI  33TeM  0  Tpa>Ke- 
niie  b  ciict eM aTiiH ecKHx  annpeMiioporHHecKHX  nccpepoB arninx .  TaK, 
HanpnMep,  Jle  UlaH  [Le  Shan,  1959],  a  TaKJKe  Jle  TITan  11  BopTHH- 
ttoh  [Le  Shan,  Worthington,  1955,  1956]  na  ocHOBe  oOcTonrejiBno- 
ro  ii3yiienHH  jniTepaTypHBix  pannwx  h  coOcTBeniibix  nciixojioniHe- 
ckhx  HCCJicpoBaiiHH  jnopeii,  3a6ojieBinnx  paKOM,  npununi  k  3aKJiio'ie- 
hiiio,  HTO  B  6jinwaHinne  2—4  ropa  nepep  3a6ojieBanneM  y  mhohix 
6ojiBiibix  npon3oniJin  THJKejiBie  co6bitiih  b  jkii3hh.  Oco6eiiHo  Hacroii 
6biJia  neB03BpaTiiMaH  yTpara  —  CMepTB  6jni3Koro  nejioBeKa,  bbibbi- 
BaioipaH  coctohhhg  3HaHiiTejiBnoii  penpeccnn.  9tii  paOoTBi  hochjih  pe- 
TpocneKTiiBHBiii  xapaitrep,  t.  e.  Sbijiii  Bbinojiiienbi  nyTeM  oocjiepoBa- 
iihh  jnopeii,  y>Ke  3a6ojieBinnx  paKOM. 

Xsmejui  [Hagnell,  1966]  npoBeji  TaK  Ha3biBaeMbie  nepcneKTiin- 
nBie  o6cjiepoBannn  2550  JKiiTejien  ITTBepira;  Bee  ohii  b  MOMeirr  uep- 
Boro  o6cJiepoBaHHH  Obijih  3popoBBi.  BbiHcniiJiocB,  hto  b  TeHeiiiic  6jiii- 
jKaiiuiHX  10  JieT  paKOM  nanje  3a6ojieBajm  jnopn  c  neycTOHHHBOH 
ncHXHKoii,  CKJioHHbie  oTiiociiTeJiBHO  jierKo  BiiapaTB  b  penpeccmo  ot 
>KHTeiicKiix  cTpeccopHBix  ciiTyapHii;  xojiopHBie  Jiiopn,  cKJioniiBie  k 
aHajiHTHHecKoii  opeHKe  oKpyaiaioipero,  KOTopwx  aBTop  naabiBaeT 
«cynepycTOHHHBBiMii»,  3a6oJieBajiH  paKOM  pe®e.  9th  ii  ppyrne  aHa- 
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jiorniiHbie  DniT^eMHOJiorii’iecKne  HCCJieAOBanna  caMH  no  ce6e  He  pe- 
maioT  Bonpoca  o  pojni  CTpecca  b  3THOjiorHH  pana.  O^HaKO  ohh  KaTa- 
jiH3HpoBaJiH  HiiTepecHLie  3KcnepHMeHTajibHBie  iiccjteAOBaHua  b  stom 
nanpaBjieHHH.  B  nocae^iiee  BpeMH  noKa3aHO,  hto  h36bitok  rmoKOKop- 
THKOHAOB  npil  C'j'pecce  M0JK6T  BbI3BaTL  HHBOJIIOn,HOHHbie  H3MeHeHHH 
b  opraHax  HMMynorene3a  h  pa3BHTHe  HMMyHo^etJiHijHTHbix  coctoh- 
iihh.  9to,  b  cboio  onepeab,  noTeHn,npyeT  pa3BHTne  onitorenEbix  bh- 
pycoB  h,  TaKHM  o6pa30M,  npHBOflHT  k  noHBJienmo  hjih  noTeHpnpyeT 
pa3BHTne  MiiorooGpasnbix  Bnpycnbix  onyxojien  [Seifter,  1976]. 

9th  flaimwe  Kan  6yATO  co3^aiOT  onpeflejieHHyio  npeAnocbumy  ^jih 
noHHMaHHH  pojih  3aTHiiyBinerocH  CTpecc-cim^poMa  b  naToreHe3e  bh- 
pycHbix  oiiyxoneii.  Bojiee  mnpoKne  bo3mo>khocth  ^jih  noHHMaHHH 
Pojih  dpecca  b  STHOJiorHH  pana  OTKpHBaeT  ycTaHOBjieimoe  neflaBno 
nOJIOHteHHe,  HTO  60JIbIHHHCTBO  H3BeCTHbIX  B  HaCTOHIH,ee  BpeMH  XHMH- 
hcckhx  h  $H3HnecKHX  KanpeporenoB  —  ot  pnKjranecKHX  yraeBOAOB 
flo  HOHH3Hpyiom;eH  pa^iiamm  h  njiacTMacc  —  o6jiaAaiOT  cnoco6no- 
CTbio,  no^oSHo  CTpeccy,  aKTHBHpoBaTb  nepeimcnoe  OKHCJieHiie  n 
TaKHM  o6pa30M  noBpefflaaTb  KJieTOHHbie  MeM6pam>i  [Koran,  1977]. 
3naneHHe  3Toro  hojiojkghhh  mojkho  on;eiiHTb  b  cBeTe  Teopiiii  oiiko- 
rene3a,  pa3BHBaeM0H  b  nocjieAmie  ro^bi  JI.  B.  MeKJiepoM  [1978]  n 
neKOTopbiMH  3apy6eJKHbiMii  HccjieflOBaTeJiHMii  [Kurth,  Mikschy, 
1978;  Jones  et  al.,  1979]. 

B  COOTBeTCTBIIH  C  3T0H  TeOpiieil  HCXO^HblM  nyHKTOM  o6pa30Ba- 
hhh  3Ji0KanecTBeHH0H  onyxojieBoii  KJieTKii  HBJiaeTca  cjiiinniie  Hpyr  c 
ApyroM  AByx  coMaTHHecimx  KJieTOK,  HMeionpix  pasjiHHHyio  An$$epeH- 
pupoBKy.  ^amioe  co6biTiie  npoiicxoAiiT  b  pe3yjibTaTe  noBpeJKAeHna 
njia3MaTiinecKOH  MeM6panbi  KOHTaKTiipyiomHx  KJieTOK  h  npiiBOAHT  k 
o6pa30Bamiio  rn6pHAHOH  kjigtkh,  oSjiaAaioipeH  BceMH  CBOHCTBaMH 
KJieTKii  paKOBoii.  B  njiane  narnero  H3jio/KeHiia  cymecTBenno,  hto  3Ta 
TeopHH  paccMaTpHBaeT  3nH30Abi,  CBH3annbie  c  noBpeJKAemieM  njia3- 
MaTHnecKHx  MeM6paH  MHornx  KJieTOK,  KaK  (ftaKTop,  y b e  jihhiib aionjHH 
BepOHTHOCTb  o6pa30BanHH  nepBHHHOH  rn6pHAHOH,  paKOBOH  KJieTKH, 
h  nanajro  6jiacT0MaT03Horo  pocTa.  Opecc,  itan  noKa3aHO  Bbime,  npn- 
boaht  k  HaKonjieHHio  rHAponepeKHcen  jinmiAOB,  noBpeJKAaiomHx  KJie- 
TonHbie  MeMdpaHbi,  h  BosniiKHOBeHmo  BbipaH?ennon  $epMeHTeMnn, 
HBjTHiom;eHCH  naAeambiM  AOKaaaTejibCTBOM  Toro,  hto  Tanoe  noBpem- 
Aenne  AeHCTBHTejibiio  nponcxoAJiT.  9to  AaeT  ocHOBanne  AywaTb,  hto 
cTpeccopnbie  noBpe>KAenHa  KJieTOK  MoryT  OKa3aTbca  oahhm  H3  $aKTO- 
poB,  npeAonpeAejiHioEAnx  panoByio  rn6pHAH3an;Hio  h  noaBJiemie  nep- 
boh  paKOBon  kjigtkh.  PaayMeeTca,  Aannoe  npeAnojiojKeHHe  TpeSyeT 
3KcnepiiMeHTaJibHOH  npoBepKH,  ho  BMecTe  c  TeM  ono  HBJiaeTca  oahhm 
H3  B03M0JKHBIX  06'bHCHeHHH  TOTO,  HTO  B  KJIHIIHKe  H  3KCnepiIMeHTe 
THJKejibTe  cTpeccopnbie  CHTyan;nH  HepeAKO  npeAinecTByioT  Hanajiy 
3JioKanecTBeHHoro  poc'ra.  3jiOKanecTBeHHbie  onyxojm  3aHHMaiOT  bto- 
poe  MeCTO  CpGAII  npHBHn  CMepTHOCTH  B  COBpeMeHHOM  MHpe.  B03M0?K- 
nan  pojib  CTpecc-ciiHApoMa  h  iia6jnoAaeMOH  npn  CTpecce  aKTiiBapnn 
nOJI  b  B03HHKH0BGHHH  onyxojien  caMa  no  ce6e  3iiaMeHaTejibHa. 

HaBecTHo,  hto  HapaAy  c  3a6ojteBaHiiHMii  CHCTeMbi  KpoBOoSpaipe- 
hhh,  onyxojiHMH,  H3BennoH  6ojie3Hbio  CTpeccopHbie  ciiTyapHii  nr- 
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paioT  BaStHyio  pojit  b  3THojioriiH  Ana6eTa,  6ojie3Heii  kojkh,  nepeAKO 
ohh  ii0TeHu,Hpyi0T  AeSiOT  ochobhbix  ncHXHnecKHx  3a6ojieBaHHH. 

TaKHM  o6pa30M,  pojib  npeBpaipeHHH  CTpecc-ciiHApoMa  113  3Bena 
aAanTau,HH  b  3Beno  naioreHesa  6ojie3neH  nrpaer  nepBOCTeneHHyio 
pojib  b  naTOJiorHH,  h  npe?KAe  Bcero  b  naTorene3e  ochobhbix  Henn^eK- 
Ahohhbix  3a6ojieBaHHH,  npo(|)HjiaKTHKa  h  Tepanna  KOTopbix  cocTaBJia- 
io t  rjiaBHyio  HepemeHHyio  npoSaeMy  coBpeMeimoH  mgahd;hhh.  Cjie- 
AOBaTejibiio,  npeAynpe>KAeHHe  CTpeccopHbix  noBpe>KAGHHM  opraiiH3Ma 
cocTaBJiaeT  Heo6xoAHMbiii,  a  bo3mojkiio,  h  rjiaBiibiii  3Tan  b  pemeHHH 
HpoSjieMbi  npo^njiaKTHKH  HeHHiJteKAHOHiibix  3a6ojieBaiiHii  aejioBGKa. 

OpeHHBaa  B03MOHtuocTb  npeAynpeJKABHHa  crpeccopubix  noBpeJK- 
AeiniH,  caeAyeT  HMeTb  b  BHAy,  hto  Aa®e  AJiHTejibiiaa  CTpeccopnaa 
CHTyanna  h  Taa^ejibin  cTpecc-cimApoM,  KOTopbie  b  npiiimime  MoryT 
Bbi3BaTB  6ojie3iib,  AaJieKO  ne  BcerAa  npnBOAHT  k  npeBpamemno  3T0H 
iioTenmiajibHOH  bo3mo>kiioctii  b  peaJibiiocTb.  /^eHCTBHTejibHo,  Bee 
JIIOAII  H  /KUBOTHbie  Iia  npOTHHteHHH  CBOeH  HHAHBHAyaJIbHOH  JKH3HII 
iieoAiioKpaTiio  noABepraioTca  AencrBiiio  HeoTBpaniMbix,  AJnrrejibHbix, 
Tantejibix  CTpeccopHbix  CHTyan,iiH.  OAHaKo  6ojibmiiHCTBo  H3  hiix  ne 
3a6ojieBaeT,  a  3a6ojieB,  Bbi3AopaBJiiiBaeT,  h  b  more  noBceAueBiio 
npHcyTCTByiomne  h  HecoMHenno  rirpaiomne  pojib  b  (|)opMHpoBaHHH 
(penoTHna  CTpeccopHbie  CHTyapnn  ne  npeKpam;aiOT  )KH3Hb  bhaob  — 
HOTeHpiiajibHO  B03M0/KHaa  pojib  CTpecca  KaK  3TiiojiorHaecKoro  $aK- 
Topa  6ojie3HeH  jih6o  He  peaj[H3yeTca,  jih6o  0Ka3biBaeTca  orpaHii'ieH- 
HOH  aKTHBHbIM  npopeCCOM  BbI3AOpOBJieHHH  B  nOCTCTpeCCOpHblH  ne- 
pnoA-  9Ta  oneBHAHaa  h  BMecre  c  Ten  yAUBiiTejibiiaa  peancTenTnocTb 
k  noBpea«Aaioin;eMy  AencTBino  CTpeccopHbix  CHTyau;HH,  Ha  nam 
B3r:iHA,  3acjtyH\HBaeT  nsyneHiia  othioab  ne  b  Menbrneii  Mepe,  neM 
naToreHe3  CTpeccopHbix  noBpeJKAeniin. 

no  anajiorHii  c  ApyniMH  (|»opMaMH  pe3HCTeii-niocTn  oprann3Ma 
mohxho  noJiaraTb,  hto  pe3iicTeHTnocTb  k  ci’peccy  mojkgt  Sbitb  o6ec- 
neHeiia  He  neM  hhbim,  KaK  cym;ecTBOBaHiieM  b  oprami3Me  cneniiajiHBH- 
poBaiinbix  cucTeM,  KOTopbie  cBoeBpeMeirao  orpamiHiiBaioT  cbmo  bos- 
6yjKAeime  CTpecc-peajni3yioni,Hx  cHCTeM,  a  TaioKe  npeAOTBpamaioT 
IIOBpe/KAaiOHJ,ne  3(|)c[)eKTbI  KaTeXOJiaMHIIOB  H  KOpTHKOCTepOHAOB  na 
ypoBHe  opranoB-MiimeHHH. 

OaKT  nocTeneHiroro  yMeHbmenna  AencTBiia  CTpeccopHbix  ciiTya- 
Uiiii  Ha  opraiiii3M  no  Mepe  yBejniHemia  AJiHTejibnocTH  hx  cyipecTBO- 
BaHiia  npiiBeji  Hac  k  mbicjih,  hto  HMernio  aAarrraniiH  k  CTpeccy  cjiop- 
MiipyeT  IipOTIIBOCTpeCCOpHyiO  pe3HCTGHTH0CTb  OpraHH3Ma  H  B  OCHOBe 
TaKoii  aAanTan;HH  MomeT  JiemaTb  yBejinneHiie  mohi;hocth  ynoManyTbix 
cncTeM  ecTecTBeHiioii  npocJnuiaKTHKH,  npeAynpeJKAaioiniix  CTpeccop- 
iibie  noBpe>KAenna. 

Ha  ocuoBe  stoto  upeACTaBJieiiHa  b  cjieAyionieii  rjiaBe  nocjieAo- 
BareabHo  paccMOTpeHbi  AaHHbie  no  aAanTan,HH  k  cTpeccopHbiM  ciiTya- 
PHHM,  HeKOTopbie  npHMepbi  chctgm,  HrpaiorAiix  pojib  b  ecTecTBenHqii 
IipO^HJiaKTHKe  CTpeccopHbix  nOBpe?KAeHHH,  B03M0/Kn0CTH  aKTHBIIOII 
XHMIIHeCKOH  npO(|)HJiaKTHKII  3TIIX  noBpeJKAeHHii. 
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rJIABA  VI 

A^airraipa  k  CTpeccopHLiM  CHTyaijHHM 
H  CHCTeMbI  eCTeCTBeHHOII  npO(|)HJiaKTHKH 
CTpeccopHLix  noBpe>K,n,eHI™ 


HujienMe  aAanxaijHH  k  onacHblM  no  cymecxBy  CBoewy  cxpeccop- 
hbim  cHxyai^HflM  oiipyamiomen  fleHCTBHTejiBHocTH  cocxaBJiaex  oae- 
BHflHyio  aepxy  noBefleHnn  jkhboxiibix  h  aejiOBeKa.  CoAepasanne  npeB- 
neKHTancKoro  (pnjiocoipcKoro  Tpanxaxa  CBHAexejiBcxByex,  axo  anciie- 
pnMenxajiLHoe  nayaenne  axoro  npopecca  npoBOAHJiocB  ywc 
2400  nex  na3aA-  Abxop  xpanxaxa,  Hmyaiipsw  cooSipaex  06  axux 
ontixax  cjieAyiomee. 

H3Hcimn,3Bi  bbhjich  oCyaaxB  AJm  n,apn  ConpoBCKoro  nexyxa.  Mepes 
AecaxL  Aneii  rocyAapn  cnpocnji: 

—  Hy  nan,  toxob  nexyx? 

—  Hex  eipe,—  oxBexnji  I^shchhabh,—  nojion  xmecjiaBna,  Kiiairr- 
ca  nonycxy. 

Hepe3  10  Anen  rocyAapn  bhobb  ocBeAOMnjica  n  nojiyana  oxbgx: 

nona  em;e  Hex:  ox3BiBaexcH  sa  Ka/KABin  3Byii,  KHAaexca  Ha  naas- 
Ayio  xeHL. 

Hepe3  10  AHeii  rocyAapB  cnpocnji  ohhtb: 

—  Bee  eme  Hex,—  oxBexnji  B(3HCHHn,3Bi,—  CMoxpnx  3jio6ho,  bgcb 
nepenojraen  apocxBio. 

Hepe3  10  ahgh  papB  bhobb  nojuoSonBixcxBOBaji  h  ycjiBimaji  b  ox- 
Bex: 

—  Box  xenepB  noaxn  toxob:  ycjiBinmx  APyroro  neTyxa  —  Ranee 
He  raejioxHexcH,  nocMOxpimiB  na  Hero  —  Kan  AepeBHHHBiii.  Bojih  ii 
BBiAepJKKa  ero  —  SesynpeaiiBi.  Hh  oahh  nexyx  ne  nocMeex  oxkjihk- 
nyxBCH  Ha  ero  bbibob:  iioiiopnexca  n  c6e>Knx  \ 

IIpocjie?KeHHaH  b  axon  pa6oTe  xpaiidJopMapna  noBeAenna  b  npo- 
pecce  aAanxan,HH  k  cxpeccopnoii  CHxyan,nn,  ecxecxBenno,  AOJiH-nia  co- 
npoBO>KAaxBCH  H3MeHeHHaMH  caMoro  cxpecc-CHHApoMa,  x.  e.  H8MeHe- 
hhhmh  peaKpiin  aApeiiepraaecKon  n  rnno$H3apHO-aApeHaJiOBOH 
cncxeM.  ^eiicxBHxeJiBno,  jmmeHHBie  anaoxnaecKiix  HacjioeHnii 
ocnoBaxejiBiiBie  aKcnepuMeHXBi  nocaeAnero  AecaxHJiexna  noKaaajin, 
axo  npn  noBxopeHHH  cxpeccopnBix  cnxyaunn  axn  peaKpnn  yMenbma- 
ioxca.  Tan,  CMyKJiep  ii  Bamra  [Smookler,  Buckley,  1969]  H3ynajra 
BJinanne  AJraxeJiBHoro  (npoAOJiasaBineroca  mhoto  HeAeJin)  rnyMa,  cbo- 
xobbix  BcnbimeK  ii  MexannaecKnx  KOJieSamra  na  KpBic,  HaxoAHBinHx- 
ca  b  iie6ojiBniHx  nawepax;  ohu  cyMMiipoBaan  xanate  pe3yjibxaxBi  ne- 

1  II093HH  h  npo3a  ApeBHero  BOCTOKa.  M.:  XyA-  jiht.,  1973,  c.  326. 


CKOUtKHx  anaAornaHi>ix  neeAeROBaHnn.  0Ka3ajioct»,  axo  nepBOHaaaJik- 
ho  cxpeccopHaa  cnxyaipia  BBi3BiBaex  3HaanxejiBHoe  yBejinaenne 
coAepaxauna  KaxexojiaMHHOB  b  npoBH  n  yBejinaeHHoe  BBiAeaemie  nx 
c  Moaon;  coAepaeaHne  HopaApenajinna  b  M03re  npn  aiOM  CHnjKaexca. 
3axew  BBiAejieHne  KaiexojiaMnHOB  hgckojibko  yMenBinaeTca,  pecnnxe3 
nx  B03pacxaeT,  a  coAepJKanne  b  M03re  HopMajni3yexca  n  coxpanaexca 
Ha  HopwajiBHOM  ypoBne  npn  yBejinaenHon  hhighcmbhocth  oSnoBJie- 
mia.  B  AaJiBHenineM  (Me?KAy  4— 6-ii  neAeJiaMn)  oSnoBJienne  <poHAa 
KaxexojiaMHHOB  b  M03re  —  nx  pacxoA  n  pecnuxea  —  BoaBpamaioxca  k 
HopMe,  necMoxpa  Ha  npoAOJiataioipeeca  CTpeccopnoe  B03AencxBne. 

B  nOJIHOM  COOXBeXCXBHH  C  aXHMH  AaHHBIMH  3HTMOHA  n  XopBH 
[Zigmond,  Horvey,  1968]  noKa3ajin,  axo  npn  MHoroKpaxnoM  Gojicbom 
pa3Apantennn  n  npu  oxcyxcxBnn  B03MO>KHocxeH  naCeraniia  b  naaajiB- 
hom  riepnoAo  y  KpBic  na6jnoAaioxca  6ojiBmoe  cnii/Konne  KaxexojiaMH- 
hob  b  M03re  n  3HaanxeJiBnaa  CMepxHOCXB,  a  b  RaJiBHeifrneM,  necMox- 
pa  Ha  npoAOJi>Keiine  cxpeccopnBix  bo3Abhcxbhh,  coAepJKanne  naxexojia- 
mhhob  b  M03re  BoccxaHaBJinBaexca,  a  CMepxnocxB  yMenBmaexca. 

llo  Kpnxepnio  noA'BeMa  coAepaeaHna  itopxnKocxepoHa  b  itpoBH 
npon;ecc  aAaiixan,HH  k  cxpeccopHBiM  BosAencxBiiaM  npocjieatiiBaexca 
em,e  6oaee  onpeAeJieHHO.  KpnBBie,  npeACxaBJieHHBie  na  pnc.  35, 
b3hxom  n3  paSoxBi  KenMa  n  3nra  [Keim,  Sigg,  1976],  noitaaBiBaiox, 
axo  aepe3  30  miih  nocae  nepBoro  iiMMoSnansaAnonHoro  cxpeccopHoro 
B03AencxBna  KOHpeHxpapHH  itopxnKocxepoHa  b  npoBii  B03pocjia  b 
10  pa3;  npn  noBxopnoM  30-MHHyxHOM  B03AencxBiin  noA'BeM  Kopximo- 
cxepoHa  OKa3aJica  en;e  Bbirne,  a  npn  nocjieAyioiipix  B03AencxBnax 
BecBMa  npyxo  CHna^aJica,  b  nTore  Ha  5-m  nMMo6njin3an,noHHOM  B03- 
AencxBiin  KopxHKOCTepoH  b  npoBii  B03pacxaji  Bcero  b  2  paaa.  OgHaKo 
3xo  yMeHtmenne  peaKpirii  rimo(|)H3apHO-aApeiiajioBon  cncxeMBi  na 
cxpeccopHyio  ciiTyapnio  coaexajiocB  c  noBBimenneM  ee  (ponoBon  an- 
xhbhocxh  —  hcxoahlih  ypoBeHB  KopxHKoexepona  b  npoBn  nepeA  5-m 
B03AencxBiieM  6biji  yBejinaeH  6ojiee  aeM  b  2  pa3a  no  cpaBnemno  c 
ncxoAHLiM  c^ohobbim  ypoBneM.  3xa  (pa3a  aAanxan;HH,  xapaKxepii3yio- 
ni;aaca  coaexaHneM  yMeHBnieniioro  oxBexa  na  cxpeccopHyio  cnxya- 
n,mo  c  noBBiineHHon  (|)ohoboh  aKxuBHOCXBio  rnnoc^)H3apHO-aApenajio- 
Boii  cncxeMBi,  Moaxex  6bixb  oxweaena  n  no  MaxepnaaaM  Apyrnx 
nccaeAOBaHnn  [Bnpy,  1974].  Mo?kho  npeAnojioamxB,  axo  axa  oiiep- 
rexnaecKn  n  cxpyKxypno  pacxoanxejiBHaa  epasa  «nocxoannoH  6ah- 
xeJiBiiocxii»  aBJiaeTca  nepexoAHofi  Ha  nyxn  k  6ojiee  hojihou  aAan- 
xapnn. 

Han6ojiee  Baamwe  nccjieAOBamia  no  aAanxapnn  k  neoTBpaxnMBiM 
CTpeccopiibiM  B03AencxBnaM  6bijih  BBinojmeHbi  Mnnyaan  n  coxpyA- 
HHKaMn  [Mikulaj  et  al.,  1974],  KOTopBie  noKa3aJin,  axo  npn  e>Ke- 
AiieBiioM  BBeAeunn  ipopMajinna  b  Koncy  cnmiBi,  a  xaKJKe  npn  en«e- 
AHeBHoii  $HKcan,nn  y  npBic  nepBOHaaajn.no  B03iiiiKaex  MiioroKpaxnoe 
noBBiinemie  Koiiii;cHxpan,HH  KopxnKOCTepoHa  b  KpoBii.  B  A^ABHenineM 
3xn  rioA'beMBi  noexenenno  yMenmiaioxca  n  b  oxBex  na  22 — 27-e 
cxpeccopHoe  B03AeiicxBiie  Boo6in;e  He  B03HHKaiox. 

3xo  npenpaipeHiie  aKTHBaipin  rnno$H3apHo-aApeHajioBon  cncxe- 
mbi,  Ae>ioHcxpnpyeMoe  kphbbimh  Ha  pnc.  36,  A  n  E,  He  3aBncnx  ox 
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Piic.  35.  Bjihhhiic  30-MiinyTiiOH  hmmo6hjih33I^hh,  npoBOAHMoii  b  TeneHHe  5  jptefi 
noflpfifl,  na  KOHneHTpa^no  KopTintocTepona  (KC)  b  iraaaice  kpobh 

*  KC  b  KOHTpoJie;  O  —  KG  nepe«  HMMo6HJiH3aijneii;  3  —  KG  cpa3y  nocjie  OKOHna- 
HHH  HMMO0HJIH3aRHH;  •  —  KG  Hepe3  30  MHH  nocjie  OKOHHaHHJI  HMM06HJIH3aHHH.  no  OCH 
opRHiiaT  —  KOHRCHTpaRUH  KC,  MKr/100  mji  [no  Keim,  Sigg,  1976] 


Piic.  36.  y m eHBHieHHe  bjihhhhh  cTpeccopnoro  bobachctbiih  npn  ero  eJKennennoM 
nOBTOpCHHII  Ha  KOHpeHTpapHIO  KOpTHKOCTepona  B  HJI33Me  KPOBII  ( 1 )  H  Hanno- 
HGHHHKaX  (5)  IV/ 


A  BBenenne  fcopMaJiHHa;  B  —  iiMMo6njiH3aiiHH.  no  ocu  a6cqncc  —  rhh  nonTopiibix 
BOJMeflCTBHii;  no  OCH  OPflHHaT  —  KOHReHTpaRHH  KOpTHHOCTepOHa,  MKr/100  mji  ( l )  H 
Mur/r  (2)  [no  Mikla]  et  al.,  1976] 


HCTOIU;eHHH  C^yHMJHOHaJIfcHLIX  B03M0/KH0CXGH  HaAHOHGHHHKOB,  u6o 
aAanTHpoBaHHbiM  k  CTpeccopnon  cnxyaipm  jkhboxhmm 
AKIi  Bti3biBaeT  y  mix  SojibineG  noBtinieHiie  KOHnempapHn  Kopxn- 
KOCTepOHa  B  KpOBH,  HGM  B  KOHXpOJtG.  9x01  BaJKHblH  $aKX  n03B0JIH6X 
AyMaTb,  axo  b  ochobg  aflanxaijHH  opraHH3Ma  k  MHoronpaTHOMy  hjih 
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AJIUTGJIbHOMy  AGHCTBHK)  CXpGCCOpHOH  CHXyail,HH  JIGJKHX  aKTIlBapiIH 
KaKHX-TO  pGHTpajIbHbIX  T0pM03HHX  MGXaHH3MOB,  KOTOpbIG  AGHCXByiOX 
Ha  ypoBHG  M03ra  n,  HGCMoxpa  Ha  6ojih,  topmo3ht  B036yjK,n;6HH6  bbic- 
HIHX  aApGHGpniHGCKHX  EiGHTpOB,  BbIXOfl  pGJ[H3HHr-(f>aKXOpOB,  OCBO- 
ootfvflaiomux  AKTr,  Bbixofl  caMoro  AKTT  h  xaKHM  o6pa30M  npe/jox- 
BpamaiOT  noA'bGM  coflopjKaHHa  KaTGXojiaMHHOB  n  KopxHKoexepona  b 
KpOBH.  9x0  IipGACTaBJIGHHG  COOTBGTCTByGT  XOpOIHO  H3BGCTHOMy  H3 
npaKTIIKIl  yMGHbUIGHHIO  IJHpKyjIHXOpHOrO  KOMHOHGHTa  pGaitpHH  — 
yMGHbmGHino  nofl'bGMa  apTcpnajibHoro  flaBjiGima  n  TaxHKapflnn  no 
MepG  npHBbIKaHHH  K  HGOTBpaTIIMbIM  OnaCHHM  CHXyaiJ,HHM  HJIH  60JIG- 
BblM  B03fl6HCTBIIHM.  B  HHXGpOCIIOH  paSoTG  /^GCHAOpaXO  H  COBBTOpOB 

[DGsidorato  Gt  al.,  1974]  axa  jkg  saKorioMcpnocxb  npoAGMoncxpnpo- 
Bana  no  OTHoniGHino  k  apyimiy  3$$GKTopnoMy  oprany,  a  hmghiio  >kg- 
JiyflKy.  IIoKa3aHO,  axo  npn  nepBOM  ctpgccophom  bobaghcxbiih  —  6o- 

JIGBOM  pa3Apa?KGHHH  Jian  6c3  B03M07KH0CXI1  H36GraiIHH  —  B03HHKJia 

rJiydoKan  AGnpccciiH  CGKpopHH  cojrnnoii  khcjioxm  b  JKGJiyAKG,  o6yc- 
jioBJiGHHan,  Kan  yKa3biBajiocb  paHGG,  chjibhhm  B036yjKji;GHHGM  ajipe- 
HeprHHGCKOH  pGryjmpHii  npn  OflHOBpGMcnnoM  chhjkghhh  Tonyca 
6jiyH«p;aiomGro  ncpiia.  TTpii  aghcxbiiii  toh  jkg  caMoii  cxpoccopHon  ch- 
TyaiuiH  b  4-ii  pa3  xanoii  AGnpcccHii  nc  HadjnoAajiocb  —  oCipaa  h 
CBoSoAnaa  khcjiothocxl  JKGJiyAoaHoro  cona  MGHHJracb  Mano. 

OpGHHBaa  aAanxapnio,  BbipaJKaiomyioca  nocTGnGHHbiM  npGKpaipG- 

HHGM  B036y?Kp;eHHa  CTpGCC-CIICTGMbl  II  OTBGTOB  OpraHOB-MHIHGHGH, 
CJIGflyGT  OTMGTHTb  ftBG  CyipGCTBGHHblG  HGpTbl  3X0r0  npOUGCCa.  Bo-nGp- 

Bbix,  AaHHbin  npoqGcc  nponcxoAHx  b  ycjioBnax,  Kor^a  bhxoa  H3 
cxpGCcopHon  ciixyamiH  3a  chgx  bhgihhgh,  noBGaeHHGCKOH  aflanxapHH 
H6B03M0JK6H  H  npGACXaBJIHGX  C060H  CB0G06pa3HyK)  BHyxpGIIHIOTO 
aflanxapnio  k  6e3BHxo^HbiM  Ha  nGpBbin  Bsrjiap;  CHxyapnaM  —  BGpoax- 
Hbin  $H3HoaoniaGCKHH  3KBiiBajiGHx  xoro,  axo  b  npocxopcHiiH  o6o3Ha- 
aaexca  KaK  xgphghhg.  Bo-Bxopbix,  npGKpamGHHG  B036y>KAeHHa 
cxpGCc-pGajiH3yion^Hx  chcxgm,  pa3BHBaioin;GGca  b  npopGCCG  a^anxa- 
piiii  k  cxpGCCopiibiM  cnxyapnaM,  03HaaaGx  yMGHbniGHHG  KOHpGHxpa- 
PIIH  KaxGxojiaMiinoB  h  rjiioKOKopxHKonp;oB,  ftGHCXByiomHx  na  opraHbi- 
MHHIGHH,  X.  G.  yMGIILIIiaGX  BGpOHXHOCXb  CXpGCCOpiIblX  nOBpGJKflGHIIH 
BHyxpGHHHX  OpraHOB.  HHbIMH  CJI0B3MH,  HaMGHaGXCH  npGflCXaBJIGHHG, 
axo  UGHxpaJibHbiG  xopM03Hbic  M6xaiiH3Mbi,  noftaBJiHiomHC  npn  nOB- 
xopHbix  hjih  3axanyBiniixca  cxpcccopiibix  cnxyapnax  BosSyiK^eHHG 
cxpGcc-pGajiH3yiom;Hx  chcxgm,  hbjihioxch  mgx a hh3 m bmh  «xGpnGHHa»  h 
GCXGCXBGHHOH  npO$HJiaKTHKH  CXpGCCOpHbIX  nOBpOKAP-HHH. 

TaKofi  a$$6KT  cKopee  bcgto  o6GcnGTiHBaGxca  Ha  ocitobg  koopah- 
HamiH  FAMKcpriniGCHOH,  ftOOaMHneprinrccKOH,  CGpoxoHHHeprHHG- 
ckoh  ii  Apymx  na3Bannbix  paHGG  TopMOSHbix  chcxgm  roaoBHoro  M03- 
ra.  B  KaaGCXBG  npHMGpa  mm  3KcnGpHMeHxa,nbno  npoanajiH3HpoBaj[H 
pojlb  rAMKGprHHGCKOH  X0pM03H0H  CHCXGMbl,  aKXHBapna  KOXOpOH  B 
oxbgx  na  cxpGCCopnyio  cnxyapHio,  KaK  OKa3ajiocb,  AGiicxBHXGJibHo  nr- 
paGT  Baamyio  pojib  b  gcxgcxbghiioh  npotJnjiaKXHKG  cxpGccopnbix 

noBpGJKflemiH. 
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AKTHBau,HH  rAMKeprn^ecKOH  TopMOSHoii  chctcmw  npn  CTpecce 

Kai<  ecTecTneHHHH  MexaHH3M  npo<j>HjiaKTHKH 

CTpcccopHwx  noBpeiKfleHiiii 

HeiipoHbi,  cnHTe3Hpyiora;iie  topmo3hoh  Me^naTop  —  TAMK,  jio- 
KajiH30BaiiLi  rjiaBHHM  oSpasoM  b  nepnoH  cyGcTaHijHH,  xBocTaTOM 
Hflpe,  6jieflHOM  rnape  h,  b  MeHbmeM  KOjranecTBe,  b  Apynix  oTftejiax 
rojioBiioro  M03ra.  9Ta  rAMKepriinecKaH  CHCTeMa  oSecneunBaeT  bli- 
AeJienne  FAMK  b  cimanTHuecKHe  CTpyKTypbi  Kopbi  n  HHH?ejieHtaimix 
oT^ejiOB,  npnueM  FAMK  oCjiaflaeT  npe-  h  nocTCimanTH'iecKHM  Top- 
mo3hwmh  fleiicTBiiAMii.  OyHKpHH,  CTpyicrypa  h  MeTa6oJiH3M  TAMKe- 
prmiecKOH  TopM03not  CHCTeMbi  CTajm  k  nacTonmeMy  BpeMemi  npe^- 
MeTOM  $ynflaMeHTaJibHbix  oOsopoB  h  MOHorpaiJraii  [Cbithhckhe, 
1977;  Curtis,  Johnston,  1974;  Storm-Mathisen,  1974]. 

3,n;eci>  AOcxaTOuiio  nanoMiniTb,  hto  TAMK  oSpaayeTcn  113  rjiiOTa- 
MaTa  b  pe3yjibTaTe  flencTBiiH  rjnoTaMaTAeKap6oKCHJia3bi  (TJJK).  Pea- 
jinsyn  CBoii  TopMoanoii  acJx]>eKT,  TAMK  pa3pymaeTCH  ApyriiM  $ep- 
MeirroM  —  FAMK-TpaHcaMiiHa30H  (TAMK-T).  B  HTore  3toh  nocnefl- 
hom  peaiin;HH  BOSHiiKaeT  jiHTapHbiii  iiojiyajibAernA,  KOTopbiii  mojkct 
jih6o  iipeBpaTHTBCH  b  HHTapnyio  KHCJiOTy,  ncnojibsyeMyio  b  ijiiKJie 
TpnKap6oHOBbix  khcjiot,  ii  TaKHM  o6pa30M  yHTH  H3  rAMKepruuecKon 
TopM03iioii  cncTeMbi,  jih6o  no#  AeiiCTBiieM  cnepnajibHoro  (J>epMeHTa 
HA^-CpFI-saBiiciiMOH  AeniAporenasbi  HHTapnoro  nojiyajibflenifla 
npeBpamaeTCH  B  OftHH  H3  KOHeHHbIX  T0pM03HbIX  MeTa60JIHT0B  3TOH 
cncTeMbi  —  raMMa-OKCHMacjiHHyio  KiicjioTy  (TOMK).  TOMK,  KaK 
Tenepb  noKasano,  AencTByeT  caMocTOHTejibHo,  a  ne  uepe3  TAMK;  OHa 
o6jia,ii;aeT  upHMbiM  cnjibHbiM  TopM03iibiM  flencTBiieM  h  b  6ojibniiix  ao- 
3ax  Bbi3biBaeT  coh  [Matsuda,  Hoshino,  1976].  B  OTJunrae  ot  FAMK 
FOMK  xoponio  npomiKaeT  uepe3  reMaT03Hii;ec[)ajiiiTiecKHH  6apnep  h 
Ha  axon  ocHOBe  mupoKO  ncnojib3yeTCH  b  aiiecTe3HOJiornn  h  ncHxna- 
Tpiiii.  B  mrane  iiamero  H3Jio/KeHHH  BauteH  He  cJjapMaKOJiornuecKHH 
acneKT  iicnojibsoBaniiH  TOMK,  a  bosmohchoctb  toto,  mto  npn  CTpecce 
aKTHBapHH  FAMKepniuecKOH  topmo3hoh  cncTeMbi  MonteT  npHBecTii 
k  yBejniueHHOMy  o6pa30Bamno  axoro  TopMosnoro  MeTaCojniTa  n  Ta- 
KHM  o6pa30M  CBOCBpCMeHHO  OrpailHMHTb  CTpeCC-peaKH,HIO,  a  MOH?eT 
6bixb,  h  npeAynpe/tiTTL  cTpeccopiibio  n  ob  p  okachh h . 

Ha  ocHOBe  axoro  npeAnoJioJKeHHn  cocTOHHiie  rAMKepranecKOH 
xopM03HOH  cncxeMbi  6biJio  H3yueno  npn  paccMOTpennoM  y?Ke  Bbirne 
3Mon,iioHa.nbiio  6ojieBOM  CTpecce,  no  ^ecimepaTo  h  coaBTopaM 
[Desiderato  et  al.,  1974]. 

JJjih  on;eiiKH  coctohhhh  3toh  cncTeMbi  b  nojiymapunx  rOJIOBHOrO 
Moara  npHHHTbiMH  MeTojjaMH  onpe^ejinjin  coAep>Kanne  rjiyTaMaTa  n 
FAMK  [ITJaTyiioBa,  Chthhckhh,  1962],  aimiBnocTb  <|)epMeHTa,  ot- 
BexcTBeniioro  3a  o6pa3onaiTiie  FAMK  H3  rJiyxaMara  (rjiyTaMaT-^e- 
Kap6oKCiuia3a  —  F/JK) ,  h  (JjcpMeirra,  OTBeTCTBeimoro  aa  paapyiiieime 
FAMK  b  lipopecce  ero  xopM03uoro  fleiicTBiin  (rAMK-TpaHcaMima- 
3a  —  FAMK-T)  [CbiTiracKiiii,  Kaii3iiHb,  1966].  BnocHHTe3  rjiyTaMaTa 
h  FAMK  onpefleJifl-xn  no  BKHioneriHio  14C  MeneHoii  rmoKosbi,  bboahb- 
uieiicH  HmBOTiibiM  nepe^  3a6oeM  [npoxopoBa,  TynHKOBa,  1959]. 
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TaSjmua  23.  BanaHiie  3BC  na  aKTiiBiiocTB  rAMKeprnqecKoii  cucTeMbt 
b  noayinapii»x  roaoBHoro  »i03ra  Kpwc 


CoaepHOHHe,  MT%  AimiBHOCTb 


CepiiH  onbiTa 

rjiioTOMax 

TAMK 

r/lK,  MKMO.*Ib 

TAMK,  lac/r 

TAMK-T, 
MKMOJIb  TAK, 

Mac/r 

KoHTpoJlb 

104,8±2,1 

14,8±0,2 

13,08±0,8 

13,0*0,7 

3BC,  8  «iac 

30,5±1,3* 

10,4±0,7  ** 

24,7±0,8  * 

18,3*0,8** 

3BC,  24  Bac 

68,1±2,0  * 

10,6±0,6  ** 

31,6±1,2  * 

35,4*1,0 

3BC,  72  Bac 

72,5±2,5  * 

8,23±0,3  * 

22,7*1,0* 

34,0*1,18  * 

3BC,  96  nac 

70,5±2 

7,37±0,17  ** 

21,25*0,34 

31,6*0,5 

n  p  ii  m  e  m  a  h  ii  e.  B  Kantffoii  cepiin  Hcnojib30iiaHo  no  10  /KHBOTiibix. 
*  p<0,00i.  **  p<0,01. 


Pe3yjibTaTbi  3thx  HCCJieflOBaiiHH,  BbinojiHemibix  B.  H.  IlaBJioBOM, 
(Ta6ji.  23)  noKa3biBaiOT,  hto  y>Ke  uepe3  8  uac  nocue  Hauajia  9BC 
ii  uepe3  2  uaca  nocjie  ero  3aBepineHHH  b  toiiobhom  M03re  Ha6jnofla- 
eTCH  3HaxiHTejibHaH  aKTHBaii;HH  FAMKepriiHecKOH  cncxeMbi,  Bbipa>Ka- 
iomancH  yBejiiiueHHeM  b  2  pa3a  aKTHBHOCTii  F/J,K  m  b  1,5  pa3a  ait- 
thbhoctii  TAMK-T;  cooTBeTCTBeimo  coji;ep>KaHHe  myTaMaTa,  npeB- 
pam;aioLU,erocH  b  FAMK,  yMenbinaeTca  b  3  pa3a,  a  cosepjKaiine 
TAMK  —  npuMepHO  Ha  o^Hy  TpeTb.  B  ojnnKaMiniie  4  cyTOK  aimiB- 
iiocTb  TRK  ocTaeTca  na  ripenraeM  noBbimeHHOM  ypOBHe,  a  aKxiiB- 
hoctb  TAMK-T  npoflOJDKaeT  HapacTaTb  n  0Ka3biBaeTcn  yBejinueH- 
hoh  b  2,5  pa3a.  CooTBeTCTBemio  coflepjKamie  rjiyTaMaTa  CHHH^eno 
Ha  TpeTb,  a  coflepjKamie  TAMK  —  nouTii  B,a;Boe. 

^narpaMMa,  npeACTaBjieHiiaa  Ha  puc.  37,  CBii^eTejibCTByeT,  hto, 
no  flaHHbm  o  BKjnoueHHii  MeueHoro  14C  rjnoK03bi,  cHHxea  rjiyTaMaTa 
b  pacuexe  na  eAHHiiny  Maccbi  rojioBHoro  M03ra  B03poc  b  2  paaa, 
a  CHHTe3  TAMK  —  na  80%-  TaKHM  oopaaoM,  npn  cxpecce  FAMKep- 
rnuecKaH  CHCTeMa  n  ciiHTe3  Banmoro  TopM03noro  Meji;naTopa  1 AMK 
cymecTBenno  aKTHBHpOBaHbi. 

fljiH  HOHHMaHHH  Mexanii3Ma  II  nocjie^cxBiiH  aKTiiBapiiH  FAMKep- 
rnuecKOH  cncTeMbi  rojioBiioro  M03ra  npn  cxpecce  Banmoe  3iiaxieHiie 
HMeioT  ^aHHbie  o  bjihhhhh  9BC  na  HcnojibaoBanne  ociiobiibix  cyo- 
CTpaTOB  n;iiKJia  TpiiKapSoiioBbix  khcjiot  (LT,TK)  b  6ojibTHHX  nojrynia- 
piiHX  rojioBiioro  Mosra.  OKiicjieiiHe  ocnoBiibix  cy6cTpaxoB  U,TK  nc- 
cjieflOBaJin  no  BKjnoHeiinio  14C  b  CO2,  o6pa3yiom,yiocH  npn  flbixaHHH 
cpe30B  M03ra  b  HHKy6an,iioHiion  cpeji;e,  b  KOTopoii  npucyxcTBOBaJi 
OflHII  H3  CySCTpaTOB,  no  MeTO^IIKC  M.  II.  HpOXOpOBOTI  H  H.  lyilHKO- 

BOH  [1959].  ^aHHbie  Ta6ji.  24  OTpaiKaioT  peayjibxaxbi  othx  Hccjieffo- 
BaHiiii  11  nonaabiBaioT,  hto  9BC  cymecTBeiiHo  ciihshji  Hcnojib30Bairae 
,n;Byx  BaJKiieHiuiix  HHTepMejtnaTOB  F[TK,  a  HMenno:  a-nexorjiioTopaTa 
II  HHTapHOH  KHCJIOTbl.  ^ 

Hjih  openKH  3iiaiiCHiiii  9TOTO  HBJieHiia  n,eJiecoo6pa3iio  oopaTHTbCH 
k  cxeMe  na  pnc.  38,  xapaKTepii3yioin;eH  B3aiiMOCBH3b  FAMKeprHne- 
CKOH  CHCTeMbi  h  D,TK.  IIlTpiixoBKa  Ha  cxeMe  ffeMOHCTpupyeT  oTMe- 
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moo  i  i  HGHHblH  TOJIbKO  xITO  (jiaKT  TOpMOJKGHHH  II 

^  HcnojiL30BaHHH  a-K6TorjiyTopaTa  h  hh- 

10000  -  pL  TapHOH  KHCJIOTbl  npii  3BC. 

'//  Vy  TopMOJKeHne  iicnojib30BaniiH  a-K6T0- 

SM0~_  /y  ^  rayTopaTa  0AH03iiaBHo  CBHAeTGJibCTByGT, 

%■  ,  y/  b:to  pe3Koe  yBGjnnGHiic  okhcjighhh  rayTa- 

^  rh  £  Maia  a°  C02,  bbihbjighhog  HaMii  npn  9EC, 

yjgg  _  ^  a  ^  npoHexoAHT  ne  H6pc3  a-KCToniyTopaT,  a 

'Y,  %  3a  cxigt  fleKap6oKCHJiHpoBannH  rayTawaTa 

2000-  vy  yy  b  FAMK-chctgmg.  06pa30BaBHiiiGCH  b  pe- 

syjibTaie  3Toro  yBGJinHGHHbiG  KOJimecTBa 

o  L  LJ  va  rAMK  noA  AeiiCTBneM  aKTHBnpoBaHHoii 

l*nc.  37.  Bjrajmne  3BC  Ha  FAMK-T  iipGBpamaiOTca  b  HHTapnbin 

CHHT63  rjnoTaMaTa  (/)  h  nojiyajibflernfl.  9to  cogahitchiig,  Kan  no- 

L’AMK  (II)  b  rojioBiioM  KasaHo  na  cxeMe,  moikgt  jih6o  npGBpa- 

M03re  ipaTbCH  B  HHTapHyiO  KIICJIOTy  H  HCHOJIb- 

Cnexjibie  ctojiGhkh  —  noiixpojib;  30BaTI>CH  B  ITTK,  JIIl6o,  HanpOTIIB,  npG- 

samxpHxoBaHHbie  -  3BC.  no  nnamaTTirfT  FOMK  Komnaa  nfiTraaaPT 

OCH  opAHHax  -  pamioaKXHB-  BpaipaTbCfl,  B  I  UMtt,  KOTOpaH  ODJia^aeT 

Hocxb,  HMn/MHH-Mr  CHJILHbIM  TOpM03HbIM  AGHCTBH6M.  9B0 

napyinaGT  iicnojibsoBamiG  HHTapHoik  khc- 
JIOTbl  B  LJTK  H  TGM  CaMbIM  npGAOnpGAGJIHGT  npeBpanjCHIIB  yBGJIHHGH- 

Hbix  kojihhgctb  HHTapHoro  nojiyajibAGTHAa  b  TOMK. 

TaKHM  oSpasoM,  B03iniKaioni;G6  b  M03rG  npn  9BC  topmojkghhg 
ncnojib30BaHini  a-KGTorjiyTapaTa  b  H,TK  co3AacT  yBOJiii'iGHHbiH  npn- 
tok  rayTaMaTa  b  rAMK-cncT6My,  a  TopMO/KGHne  Hcnojib30BainiH 

HHTapiIOH  KHCJIOTbl,  nO-BHflHMOMy,  npGflOHpG^GJIHGT  yBCJIIIHGHHOG  06- 
paaoBaHiiG  113  HiiTapiioro  nojiyajibflGra^a  Topivio3Horo  MGTaSojiHTa  — 
FOMK.  MmGHHO  JIHMHTHpOBaHIIG  OnpGflGJIGHIIblX  3BGIIbGB  LJTK  B  CO- 
BGTailHH  C  aKTHBan;HGH  r AMK-CIICTGMbl  C03AaGT  npn  3BC  yBGJIIIHGH- 
HOG  o6pa30BaiIIIG  B  M03TG  T0pM03IIbIX  MGTaSojIIITOB  TAMK  H  TOMK, 
KOTopbiG,  AenCTBya  Ha  ypoBiiG  Bbicmiix  pGryjiHxopnbix  U;6HTpOB,  MO- 
ryT  orpaiiiiHHBaTb  B036yiKflGHHG  p6ajiH3yioiii;nx  ctpgcc-ciictgm. 

EcJIH  3TO  npGACTaBJIGIIHG  CnpaBGflJIHBO,  TO  BB6AGHH6  nGpGA  CTpGC- 
COpiIblM  B03A6HCTBH6M  TOMK,  KOTOpblH  XOpOIIIO  npOHHKaGT  H6p63 
TGMaTOaHHiG^aJIHHGCKHH  6apbGp,  AOJIJKHO  yMGHbmilTb  aKTHBaHIIIO  aji;- 

pGHGpniHecKOH  h  nmo(f)H3apHo-aAP6najioBOH  chctgm  h  b  toii  hjih 
HIIOH  MGpG  npGflOTBpaTHTb  pa3BHTI16  CTpGCCOpHbIX  nOBpOKAGHIlil. 
^OHCTBHTCJIbtlO,  3KCnGpHMGIITbI  n03B0JIIIJIM  yCTaHOBIITb,  xITO  BB6- 

AGHhg  FOMK  nopcA  9BC  h  bo  bpgmh  9BC  yMGiibmaGT  aKTHBai^HK) 
chctgm,  pGajiH3yioui;iix  CTpacc.  KpuBbic  na  pnc.  39  OTpa>naiOT  pcsyjib- 
TaTbl  OKCnGpiIMGIITa,  B  KOTOpOM  FOMK  BBO^HJiaCb  ncpopajlbno  B 
Aoso  100  mt/kt  aa  riojFiaca  jjo  9BC  h  AaaJKAM  bo  bpgmh  9BC. 
Bhaho,  hto  bbgagiihg  FOMK  b  SHaHHTGJibnoH  MGpc  npc^OTBpamaGT 
BbisbiBaGMbiii  9BC  noA^eM  Konu;GHTpan;HH  KopTiiKocTepoHa  b  HaAno- 
HGHHIIKaX,  nJia3MG  KpOBH  H  CGpAexIHOH  MblHIAG.  Ha  pnc.  40  noKa3aHO, 
hto  FOMK  npGAOTBpamaGT  TamKc  naAemiG  coAepH^aHHH  KaTGxojiaMii- 
HOB  B  HaAHOHGHIIHKaX  II  MHOKapAe. 

J^ajIbHGHinHG  HCCHGAOBaHHH  nOKa3ajIH,  HTO,  OrpaHII'IHBaH  TaKHM 
oopa30M  B036y?KAenHG  pGajiH3yioin;Hx  ctpgcc-ciictgm,  bbcaghiig  TOMK 
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TaS.iniia  24.  Bjiiinime  3BC  Ha  OKHCJieHne  ochobhmx  HHTepMeaiiaTOB  D,TK 
cpe3aMii  roJiOBiioro  M03ra  (no  brjiiohchiiK)  14C  b  C02,  hmh/mhh) 


Tpynna  JKHBOXHbix 

noKa3axejib 

KOHXpOJIb 

(n =8) 

3BC 

(n=8) 

1,2  uC-a-KeTorjnoTopaT 

13  200±1340 

7900±853 

< 

i 

5 

1,4  uC-a-HHTapHaa  KHCJiOTa 

10  760±1490 

4160±540 

< 

| 

5 

B  3HaxIIITGJIbIIOH  MGpG  npGAynpGHtAaeT  H3BGHHBIG  nOpaJKGHHH  CJIM- 
3HCToii  H^GJiyAKa,  oSbiHiio  pa3BHBaiom;HGCH  npn  9BC.  H3  Ta6ji.  25 
CJIGAyeT,  HTO  9BC  npiIBOAHJI  y  BCGX  5g3  hckjiiohghiih  }KHBOTHbIX  k 
paSBHTHIO  H3BGIIHbIX  nOpaJKGHHH  CJIH3IICTOH  060JIOHKII  JKGJiyAKa  (lipH 

cpgahgh  ajihhg  H3B  Ha  oahh  >KGJiyAOK  10,5  mm)  .  Hocjig  npGABapH- 
TGJIbHOrO  BBGAGHIIH  rOMK  y  28%  HtHBOTHbIX  H3BbI  IIG  B03HHKaJIII, 
a  y  ocTajibiibix  cpgahhh  a^hhg  H3B  6buia  b  3  pa3a  MGHbinG,  hgm  npn 
9BC  6G3  TOMK. 

TaKIIM  o6pa30M,  HMGIOTCH  pGaJIbHbIG  OCHOBaHHH  AJTa  3aKJIK)TIGHHH, 
HTO  aKTHBaAIIH  T0pM03H0H  FAMKcpTHHCCKOH  CHCTGMbI,  B03HHK3IO- 
m;aH  B  TOJIOBHOM  M03TG  OAHOBpGMGHHO  CO  CTpGCCOM,  MOIKGT  3a  CXI6T 
AGHCTBHH  TOpM03HbIX  MGTa6oJIHTOB  OrpaHHHIITb  B035y/KAGHHG  pGaJIII- 
3yK)m;HX  CTpGCC-CHCTGM,  a  BBGAGHHG  OAHOrO  H3  3THX  MGTa6oJIHTOB 
(FOMK)  nGpGA  AeHCTBHGM  CTpoccopa  mo>kgt  npcAynpBAHTb  pasBH- 
TIIG  H3B  JKGJiyAKa. 

noCKOJIbKy  aHTHCTpGCCOpHblH  3$(|)GKT  TOMK  pGaJIII3yGTCH  Ha 
ypOBHG  Bbicmnx  BGTGTaTHBHblX  AGHTpOB  rOJIOBHOrO  M03ra  H  COCTOHT 
b  npGAynpGJKAGHHii  HpGSMGpnoro  BOsdyH^AeiiHH  p6ajiii3yioin;H?;  ctpgcc- 
CHCTGM,  BGpOHTHO,  HTO  C  nOMOIAblO  FOMK  MOJKHO  yMGHbHIHTb  HJIH 
npGAOTBpaTUTb  CTpGCCopnbiG  n0BpGH?A6HiiH  caMbix  pa3JiiixiHbix  opra- 
hob,  b  nacTnocTii  CTpGCCopHbiG  noBpGJKAeHHH  ccpAAa.  OmipaHCb  Ha 
paccMOTpcmibiG  bbiihg  AannbiG  o  naTorGHGTHHGCKon  AGmi  Tanoro 
nOBpCJKAGHHH,  MbI  nOCJIGAOBaTGJIBHO  OAGHIIJIH  BJIHHHHG  npGABapiITGJIb- 
noro  bbgaghhh  TOMK  na  aKTHBai(Hio  nopoKHCHoro  okhcjighhh,  co- 
CTOHHHG  JIH30COM  B  CGpAGHHOH  MbllHAG,  ypOBGHb  nOCTCTpCCCOpiIOH 
^GpMGHTGMHH  II  nOCTCTpGCCOpiIHG  HapyHIGHHH  COKpaTHTGJIbHOH 
(lyiiKAHH  CGpAAa. 

J^aHHbiG,  npGACTaBJiGHHbiG  b  Ta6ji.  26,  OTpan^aiOT  y>KG  onncannyio 
BblHIG  aKTIIBaAHIO  nGpGKHCIIOrO  OKHCJIGHHH  JIHmiAOB  nOA  BJIHHHIIGM 
9BC  H  nOKa3bIBaiOT,  xITO  rJiaBIIOG  npOHBJIGHHG  3T0H  aKTHBaAHH  — 
HaKOnJIGHIIC  B  CGPAAG,  CKGJICTHOM  MbllHAG  rilApOHGpGKHCGH  JIIimiAOB  H 
ITIlI(|)(|)OBbIX  OCHOBaHHH  —  B  3HaxIITTGJIbIIOH  MGpG  HpGAOTBpanj;aGTCH 
npGABapHTGJibiibiM  bbgaghhgm  rOMK  b  yKa3amibix  bbihig  Aoaax. 

IIoCKOJIbKy  CJIGAyiOIHiHG  3BGIIbH  CTpGCCOpiIOrO  noBpGJKAeHHH  o5yc- 
JIOBJIGHbl  AeilCTBHGM  rHApOnGpGKIICGH,  TO  IT  3AGCb  C,TIGAOBajIO  6bl  05K1I- 

AaTb  npo^HJiaKTHHGCKoro  aghctbiih  TOMK.  ^ghctbhtcjimio,  pnc.  41 
AGMOHCTpupyGT,  HTO  9BC  npHBOAHT  K  Jia6HJIH3aii;HH  JIH30COM,  KOTOpaa 
npOHBJIHGTCH  CHHJKGHHGM  3KTHBH0CTH  KHCJIbIX  KaTGHCHHOB  BO  $paK- 
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I'jigmaMUMOdan 

Kucjwma 

KUGJiama 

PlIC.  38.  CxOMa  B3aHMOCBfI3H 
rAMKeprH^ecKOH  chctgmh  u  h,hk- 
jia  TpiiKapSonoBbix  khcjiot 

OStacHeHiie  b  TeKCTe 


11,11  IT  JIH3OC0M  H  MIITOXOHAPHH  MIlOKappa,  yBGJIIIHeHIIGM  aKTIIBHOCTH 
9THX  c|)epMeHTOB  b  HapocapoHHoii  $paKpmi  n  payiipaTHBiM  yBGJiiiHG- 
HiieM  aKTiiBHOCTii  KaTenciiHOB  b  njia3Me  KpoBii.  IIpGpBapiiTGJiBHoe 
BBcpeniiG  TOMK  b  ochobhom  ycTpaiiHGT  nepexop;  khcjibix  KaTenciiHOB 
113  JIH30COMHO-MHTOXOH,HpHaJII>HOH  (JipaKpiIIT  B  IiapOCapOHHyiO  H 
yMentinaeT  bbisbib  aGMBiii  9BC  nopT>GM  aKTHBHocTii  otiix  (Jjgpmghtob 
b  njia3Me  KpoBii. 

Ha  paniiBix  cjiGpyjoipcii  pnarpaMMBi  (pnc.  42)  cJicpyGT,  hto  nepo3 
2  naca  nocjie  9BC  pa3BiiBajiacB  BBipaiKonHan  ^gpmghtgmiih:  bktiib- 
iioctb  ACT,  AJ1T,  Jlflr,  MAT  b  njia3Me  KpoBii  6Bi.ua  yBejiHnena 
npiiMepno  b  2  pa3a.  IIpGpBapiiTGJiBHOG  BBopomie  TOMK  npaKTiiHG- 
ckii  nojiiiocTLio  ycTpaimjio  9to  iibjighhg. 

Cyni;ecTBGHHO,  hto  napymeiiHH  coKpaTiiTGJiBiioii  (JyHKpHii  cepppa, 
B03HiiKaioiH,He  b  pe3yjiBTaTe  9EC,  Tan  /KG  KaK  n  paccMOTpemibie 
iiapymeniiH  MeTa6ojiH3Ma,  MoryT  6bitb  npGpynpGJKpGiibi  nocpepcTBOM 
npopBapirreJibnoro  BBopemiH  TOMK.  9kciicpiimghtbi,  b  kotopbix  bto 
6  bijio  noKasaHo,  BBinojmeiiBi  A.  M.  TpiixiioGBoii,  liccjicpoBaBincii  no 
MCTopy  3oHHeH6jiiiKa  coKpaTiiTGJibiiyio  (fcyiiKpmo  naniuumpHBix  mbihip 
.iioBoro  >KejiyflOHKa  copppa.  M&mipBi  6bijih  b3htbi:  y  kohtpojibhbix 
jkiibotiibix ;  y  jkhbothbix,  nojryHanmiix  TOMK;  y  jkhbothbix,  nepeHe- 
cihhx  9BC;  naKonep,  y  jkiibotiibix,  KOTopnie  ncpop  cTpeccoM  nojiy- 
najin  TOMK  b  yKaaaiiiioH  BBime  po3C.  AamiBic,  npepcTaBjieniiBie  b 
Ta6ji.  27,  H03B0JIHI0T  conocTaBHTB  peayjiBTaTBi  3Tiix  HGTBipex  cepiiii 
3KcnepHMeHTOB.  Ha  MaTepnajia  Ta6jinpbi  BBirenaoT  no  mgiibihgh  Mepe 
Tpn  cyipecTBemibix  iiojiojkghiih. 

TlepBoe  iiojiojkgiiiig  coctomt  b  tom,  hto  BBepeime  TOMK  HHTaKT- 
nBIM  JKHBOTHBIM  (cepHH  TOMK+KOHTpOJIB)  npHBeJIO  K  TOMy,  HTO 
aMHJiptypa  n  cnopocTB  coKpaipemin  h  ckopoctb  paccjia6jiennH  na- 
niijuiapiiBix  mbihih,,  b3htbix  y  3thx  Kpbic,  OKa3ajmc&  yBejiHHeHHBiMii 
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Tafijiiipa  25.  Bjiiumne  TOMK  Ha  pa3BHTne  H3BCHHbix  nopasKennfi  jjsejiypKa 
npii  3BC 


rpynna  jkhbothhx 

noKa3aTeab 

9BC 

9BC  +  TOMK 

(n  =  30) 

(n= 14) 

CpepnHH  pjiHHa  >i3BCHHbix  nopaiKeHnii 
Iia  O/IHH  JKCJiyAOK,  MM 

KOJIHHOCTBO  JKHBOTHbIX,  HC  IIMeiOipHX 
Hsnoniibix  nopaaieHHii,  % 


10,5±1,15  3, 3  ±1,43 

p<0,01 

0  28,6 


B  3—4  pasa.  9tot  ypHBiiTejibiiBiii  na  nepBBrn  Barjinp  cJaiiT  c  hojiiibim 

nOCTOHHCTBOM  BOCIipOII3BOpHJICH  B  MHOrOHHCJieHHBIX  nOBTOpHBIX 
BKcnepilMCHTax  n,  no-BiipiiMOMy,  oOtjECIihctch  tgm,  hto  bbgpghiig  gc- 
tgctbghhoto  TopM03iioro  MGTa6ojniTa  3^h|)6Kthbho  3aipnipajio  opra- 
HH3M  B  PGJIOM  II  nanHJIJIHpHyiO  MBIHipy  B  HaCTIIOCTH  OT  TaKOTO  HO- 
BpeiKparoipero  B03P6HCTBHH,  KaK  «CTpGCC  3a6oH»,  a  TaK?Ke  npepoxpa- 
hhjio  nanHJiJiflpHyio  MBimpy  ot  ppyroro  noBpG/KpaioipGro  bo3PGhctbiih, 
a  iimghho  ot  «rnnoKCHH  npGnapoBKii».  OcTaBJina  pun  6ypyipero  aHa- 
JIH3  3T0T0  BaiKHOTO  HBJIGHHH,  CJIGpyGT  nOpHGpKHyTB,  HTO,  yflGpiITGJIB- 
HO  pGMOHCTpiipyH  aHTIICTpGCCOpHBIH  II  aHTHITinOKCIIHGCKHH  3(p(|)GKT 

TOMK,  OHO  paGT  nan  ocHOBaHne  penoMonpoBaTB  bbgpghiig  TOMK 

BO  BCGX  3KCHGpHM6HTaX  C  H30JIIip0BaHHBIMH  CGpppGM  II  nanilJUIHp- 
hbimh  MBimpaMii,  a  TaKHie  npii  onepapiinx,  CBfl3aiiHBix  c  inneMiiHe- 
CKHM  nOBpGHtpGHHGM,  MGXaHIIHGCKOH  Tp  aB  M  BTH  3  apil  GH  OpraHOB  IIHH 
HX  PJIHTGJIBHOH  KOHCGpBapiIGH. 

BTOpOG  nOJIO?KGHIIG  COCTOHT  B  TOM,  HTO  y  JKI1BOTHBIX,  IIG  HOJiy- 

hhbihiix  TOMK,  9BC  Ha  30—50%  chhbm  aMHJiHTypy  coKpaipemiH, 

a  TaKJKG  CKOpOCTB  paCCJiaOJIGHHH  H  COKpamGHIIH  H  IIHpGKC  COIipaipG- 
HHH.  HhWMH  CJIOBaMH,  nopTBGp>KpaK)TCH  npiIBGpGIIIIBIG  paHGG  pailHBIG 
0  TOM,  HTO  CTpGCC  HapymaGT  COKpaTHTGJIBHyiO  (JiyHKpiIIO  CGppGHHOii 
MBIHipBI. 

HaKOHGP,  TpGTHH,  rJIHBHblH  B  TIJiaHG  IiaHIGTO  H3JIOJKGHHH  MOMGIIT 
COCTOHT  B  TOM,  HTO  BBGflGHHG  TOMK  HGpG«  9BC  yBGJIHHHBaGT  liapa- 
MGTpBi  coKpaTHTGJiBnoii  (JyHKijHH  nariHJijmpiioii  MBIIHPBI  npiIMGpnO 
B  TaKOH  JKG  CTGHGHII,  HTO  II  y  HHT3KTHBIX  JKHBOTHBIX:  aMHJIHTypa 
coKpaipemm,  a  -raioKe  ckopocth  coKparpcmin  h  paccjia6jiGiiiiH  na- 
HHJIJIHpHOH  MBIHIPBI  JKIIBOTHBIX,  HOpBOpriHHXCH  9BC  HOCJIG  BBGpG- 

jihh  TOMK,  6ojiGe  hgm  b  2  pasa  BBime,  hgm  y  kohtpojibhbix  ikiibot- 

HBIX,  IIG  IIOJiyHaBIHHX  CTpGCCOpHOrO  B03PGIICTBHH,  a  HHpGKCBI  COKpa- 

mGiniH  ii  paccjia6jieiniH  poctobgpho  hg  oTJHinaioTCH  ot  itoiiTpojm. 
TamiM  o6pa30M,  npGpBapiiTGJiBiioG  bbgpgiiiig  TOMK  npcpoTBpaTiuro 
napGHiiG  napaMGTpoB  coKpaTHTGJiBHOii  (JiyHKpim  naiiHHJiHpnoiT  mbiiiipbi 
po  TGX  BGCBMa  HII3KHX  BGJIIIHIIH,  KOTOpBIG  06BIHHO  IiaOjIIOpaiOTCH  y 
JKHBOTHBIX,  nGpGHeCHIIIX  CTpeCC,  II  B  9TOM  CMBICJie  npO(J)HJiaKTHHGCKIIli 
9(|)(|)eKT  TOMK  He  BBI3BIBaeT  COMHeHIin. 


TaOjnipa  26.  BanaHiie  TOMK  Ha  aiminapmo  nepeKucaoro  oKHCJiemia  jmmiAOB 
b  cepAennofi  n  CKeaeTHoii  Mbinipe  npii  3BC 


B  3 


Phc.  39.  BjiHHHHe  npeABapHTeAtiioro  BBepeHiiH  TOMK  Ha  KOHpenTpapmo  Kopie- 
KocTepona  b  HJia3Me  (/l),  cepppe  ( B )  n  HaAnoAeHHHKax  ( B )  npn  3EC 

CnjiomnaH  jihhhh —  9EC,  nyriKTiipHaa  —  rOMK+9BC.  3aiHTpHxoBaHHaH  3oHa  xapaKTe- 
PH3yeT  3$$eKT  TOMK.  IIo  ocii  aScpiicc  —  Bpewn  nocjie  OKOHnaHim  CTpeccopHoro  B03- 
fleitcTBiia,  aac;  no  och  opAHHaT  —  KOHijeHTpapiiH  KopTiiKOCTepona,  %  (no  OTHonieHino 
K  HC XORHOMy  ypOBHIo) 

Piic.  40.  Bjiimime  npoABapiiTCAbiioro  bbsachiiji  TOMK  na  KonpenTpapnio  appe- 
najiima  (4)  h  nopaApenajinna  (E)  b  HaAnoie«nmKax  h  HopaApeHaamia  b  cepp- 
pe  ( B )  npn  3BC 

06i>HCHenne  to  >Ke,  hto  ii  Ha  piic.  39 


OflHaKO  oojree  biihm ATejibiiBin  anaAH3  taGa.  27  nonaabiBaeT,  mto 
Bbi3BaiiHoe  9BC  chhhcbhhb  ociiobhhx  napaMGTpoB  coKpaTHTGJibnoH 
<|>y iikii,iitt  namiJuiapHoii  Mbimpw  y  jkhbothhx,  noAynHBHmx  TOMK, 
b  aGcoAioxiibix  BeJiHPHHax  OKa3a.Aocb  TamiM  5Ke  hah  Aa>ne  Goabihiim, 
MeM  y  jKHBOTHwx,  no  1 1 0Ay  p aBHiiix  TOMK  nepep  cxpeccoM.  /^eiicTBii- 
TCAbiio,  aMHAinyAa  coKpair^enim  hoa  bahhhhgm  9BC  yMQHbmHAacb 
y  HiHBOTiibix  o6enx  cepnii  npHMepiio  na  A»e  eAHHupbi.  CnopocTb  co- 
KpatpeiiHH  y  whbotiimx,  ne  noAyqaBnrax  FOMK,  yMeiibutiTAacb  Ha 
0,5  gahhha,  a  y  jkhbotiihx,  3amnmeHHHX  TOMK,  na  epHHimy  h  t.  a- 
CAeAOBaTeAbiio,  npeABapnTeAbHoe  BBeAenne  FOMK  ne  ycTpamiAO  na- 
pymeHHH  coKpaTineAbHon  (fiynKAim,  Bbi3biBaeMbix  9 EC,  no  CAeAano 
9TH  iiapymeHiiH  iiecyinecTBeHHbiMH,  Tan  nan  iicxoahmii,  Aocipeccop- 
iibiii  ypoBeHb  coKpaTiiTeAbuoH  (JynKUHH  nanHAAnpnoH  Mbimpbi  y 
jKiiBOTHbix,  noAynnBmnx  FOMK,  Gbia  3naiiHTeAbno  noBbimen. 


Cepiin  onbiTOB 

Hiicjio 

JKII- 

BOT- 

HblX 

06-beKT 

HaKonjieuiie 
rimponepeKiiceil 
no  nanHbiM 
yO-cneitTpocKo- 
TIHH,  H MO JTb 

Mr  jnimiAOB 

HlITGHCHBHOCTb 

(Jijiyopecn;eHij;Hii 

HlH(()(j)OBblX 

OCHOBailllft, 

OTH.  e«. 

KOHTpOAh 

5 

CcpAennan  Mbimpa 
CKOACTnan  Mwnipa 

16,7±1,4 

dfi,l±2,4 

10,5+3,5 

10,3±0,9 

2.  3CG 

5 

CepAcmiaH  Mbirnpa 
CKeAexnaji  Mbirnn;a 

47,6±2,4 

38,1±2,4 

20,6±2,8 

27,6±4,2 

3.  TOMK 

4 

CepAeaHaH  Mbirapa 
GKeJieTHaa  Mbimpa 

14,3±1,4 

14,3±2,4 

8, 3  ±1,1 

9,1  ±1,6 

4.  TOMK+3BC 

5 

CepAeinan  Mbimpa 
CKeAeinaH  Mbimpa 

26,2±2,4 

16,7±2,4 

12,9±1,2 

6,8±0,5 

Pl-2 

Pl-4 

J],OCTOBepHOCTb  pa3AHHH0: 

<0,01 

>0,05 

<0,01 

>0,1 

TaKHM  oopaaoM,  BBeAenne  nepeA  CTpeccopHoii  CHTyaiinen  FOMK 
orpaminiiBaeT  B036yjKAemie  aApeneprnnecKoii  n  rimotJnisapno-aiiApe- 
HaAOBon  cncTeMbi,  n  nan  CAeACXBiie,  npepoTBpaipaeT  hah  yMenbmaex 
cxpeccopHyio  aKTiiB  appro  nepenncnoro  okhcachhh  aiiithaob  b  pa3Aiiir- 
Hbix  opraHax,  AaGiiAH3au,iiro  ahsocom,  (JropMeHTeMHio,  iiapynieHiin  co- 
itpaxiixeAbHon  ^ynKAHH  cepppa  h  H3Bennbie  nopajKeHnn  cah3hcxoh 
/KeAyAKa.  9xa  coBOKymiocxb  c|>aKxoB  corAacyexcn  c  pasBiiBaeMbiM 
npeACxaBAemieM  o  xom,  nxo  ooHapyHiennan  HaMH  aKTHBapHa  FAMK- 
epranecKOH  ciicxeMbi,  noxopan  3iiaMenyex  coGoh  yBeniipeime  oGpa- 
soBaHHH  FOMK,  HBAnexcn  ecxecxBeHHbm  $H3HOAoriinecKHM  Mexairaa- 
mom  orpanHMeiiHn  cxpecc-cniiApoMa  h  npoiJiiAanxiiKH  cxpeccopiibix 
noBpe>KAeHHH. 

Ou,eiiHBan  axo  noAO>Keiine,  CAeAyex  HMexb  b  BHAy,  nxo  Mexaoo- 
AHnecnan  penb,  o6pa3yioni;aH  rAMK-cncxeMy,  iipeACxaBAena  He  xoab- 
ko  b  toaobhom  M03re,  rpe  OHa  BbirioAHnex  TopM03iiyro  (|)ynKi;nio,  no 
ii  b  Apyrnx  opraHax,  nrpaiorpiix  npn  cxpecce  poAb  MnineHen  naxe- 

XOAaMHHOBOrO  II  rAIOKOKOpXHKOIIAnorO  IKjHjbeKTOB.  IIo  A  3THM  yrAOM 

3penun  naMH  5biao  on,eiieHo  BAHnune  9BC  na  FAMK-cncxoMy  cep- 
AenHOH  Mbiinn,bi  n  nenoxopbie  napaMexpbi  Mexa5oAH3Ma  nenenn 
(xa5A.  28).  PT3  xa6A.  28  CAeAyex,  pxo  b  nopMaAbHbix  ycAOBHnx  co- 
Aep>nanne  rAyxawaxa  b  cepAeimoii  Mbinme  Gah3ko  k  xaKOBOMy  b 
toaobhom  M03re,  a  coAep/Kanne  FAMK  na  nopnAOK  Meiibme.  B  co- 
oxBexcxBim  c  9xhm  aKXHBHoexb  FflK  b  cepAe'iHoii  Mbiiupe  xan>Ke  b 
necKOAbKO  paa  Meiibme,  neM  b  toaobhom  Mosre,  a  aKXHBHoexb 
TAMK-T  npiiMepno  xanan  >ne,  nan  b  toaobhom  M03re.  B  GniiwaH- 
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Phc.  41.  BjiMHHe  npe^Bapn- 
xejibHoro  BBeASHHa  TOMK  Ha 

aKTHBHOCTb  KHCJIMX  KaTenCH- 
HOB  (MKr  THp03HHa  /Mr  6eji- 
Ka/qac)  b  cepjme  (/l)  ir  njiaaMe 
( E )  npn  3BC 

1  —  MHTOXOHflpiiaJIbHO-JIH30COMajIb- 

aan  cfipaKHHH;  2  —  iianocaAOHiiaH 
(f)paKii;HH.  Cbctjilic  ctojiBhkh  — 
KOHTpojib;  raTpiixoBKa  ceTKoft  — 
9BC;  HaKJioHHan  niTpHxoBKa  — 

rOMK+9BC 

Phc.  42.  Bjinimne  npeflBapn- 
Tejxbnoro  BBBAeHiin  TOMK  na 
aKTHBHOCTb 

acnapTaT-  (a)  ii  ajianiiH-TpaHcaMH- 
tiasbi  (6)  (MKMOJib/MJi/qac)  h  Jiait- 
xaT-  (e)  h  Ma^aTnemnporeHa3bi  (a) 
(MKMOJIb/MHH/Mr  6ejiKa). 

OcxajibHbie  o6o3HaHeiiHH  Te  ?i<e,  hto 
na  pnc.  41 


nine  4  cyTOK  nocjie  nepeneceHHoro  3BC  nocTeneHHo  pa3BHBaeTCn 
aKTHBapna  T AMK-CHCTeMbi,  npoOTJiHioipajicfl  yBejinneHiieM  hkthb- 
hocth  TJ\K  ii  TAMK-T  6ojiee  neM  b  2  pa3a,  CHimiemieM  co^epHta- 
hhh  rjiyiaMaTa  h  neKOToptiM  yBejiHHeHneM  co^epjKainiH  TAMK,  npn- 
Hioia  KOToporo  He  nciia. 

J^jih  Toro  hto6bi  opeHHTB  3HaneHHe  aKTHBaijHH  T AMK-CHCTeMbi, 
B03iiHKaion];eH  b  cepflennon  Mbirane  npn  CTpecce,  pejiecoo6pa3Ho  pac- 
CMOTpeTB  npeflCTaBjieniibie  b  Ta6ji.  29  ^amibie  o  bjihhhhh  9BC  Ha 
nepexoji;  MeneHoro  14G  b  C02  H3  ochobhbix  HHTepMe/piaTOB  U,TK  h 
H3  14C-rJiyiaMaTa  —  rjiaBHoro  npo^yKTa  TpaHcaMiimipoBamiH. 

HocKOJiLKy  Bbixop;  14C  b  C02  xapaKTepii3yeT  CKopocTb  oimcjie- 
hhh  Hcnojib3yeMbix  cy6cTpaTOB,  ii 3  MaTepnajia  Taoji.  29  cjie/iyeT,  hto 
9EC  CHHJKaeT  OKiicjieHiie  a-KeTorjiyTapaTa,  ho  ,n;ocTOBepHO  yBejin- 
HHBaeT  OKiicjieHiie  HHTapnon  khcjiotbi  cpe3aMH  cepflenHoii  Mbimpbi. 
Hapyraeirae  okhcjighhh  a-KCTorjiy-rapaTa,  na6jno,n;aeMoe  npn  9BC, 
no-BHflHMOMy,  He  3aBncHT  ot  neflocxaTKa  JIjyK,  Tan  Kan  yMeiibmen- 
noe  o6pa30Bamie  ct-KeTorjiyiapaia  113  H30jihmohhoh  khcjiotbi  caivio 
no  ce6e  aojijkho  npHBecTH  k  yMenbuieniiio  pa3Be;jeHiiH  floSaBJieHHOH 
k  cpe3aM  MeTKH  tt  ycKopeniTOMy  ee  BKJiTOHeiraio  n  C02.  TTpejjCTaB- 
jieiiHbm  b  Ta6.ii.  29  oSpaTHBin  pesyjibTaT  c  iiaiiCojibraeii  AOjieii  Bepo- 

HTIIOCTH  MOJKGT  6bITb  o6yCJIOBJieH  CHIIJKeHHeM  aKTHBHOCTH  HAJJ- 
3aBHCiiMoit  KeTorjiyTapaT^ern/iporenasbi,  KOTopan  peajmayeT  fleKapdo- 
KCHJiHpoBaHiie  n  ^eriiflpHpoBaHiie  a-KeTorjiyTapaTa. 

H.3  Ta6ji.  29  cjie^yei’,  hto  oKHCJiemie  r.nyTa\iaTa  cpeaaMii  cep- 
flennoH  Mbimnjbi  nop;  BjiHHHHeM  9BC  BoapacTaeT  b  2  pa3a.  OneBiijino 

HTO  9T0T  CflBHr  He  o6'bHCHIIM  yCKOpeHIIBIM  fle3aMHHHpOBaHIieM  TJiy* 
TaMaTa  b  a-KerorjiyrapaT,  Tan  Kan  OKiicjieHiie  caMoro  KeTorjiyTapaTa 
3aMe,n;jieHno  h  cooTBeTCTBeHHO  14C-rjiyTaMaT  ne  MOJKeT  b  ycKopeu- 
hom  TeMne  nepeMeipaTBCH  b  C02  nepe3  a-KeTorjiyTapaT.  AjibTepHa- 


thbhbih  nyTb  ycKopeHHoro  HCnOJitaoBaimn  wryTawaTa  coctoht  b 
aKTHBapmi  ero  fleKapooKCiijiiipoBaiiim  b  BAMK. 

Bbirne  6bijio  noKa3aHo,  hto  9xa  bo3mojkhoctb  fleiicTBiiTejibiio  pea- 
jiii3yeTCH  —  b  cepffenHOH  Mbimpe  no,n;  bjihhhhgm  9BG  paaBHBaeTCH 
BbipamennaH  aKTHBapna  T AMK-CHCTeMbi,  KOTopan  no  .nonme  flOJimHa 
npnBOAHTb  k  yB ejiHHeHHOMy  oopasoBaiinio  nojiya.Hba;erHAa  HHTapHOH 
khcjiotbi.  9to  coe^HHemie,  nan  yjKe  yKa3biBajiocb  npn  paccMOTpeHHH 
aKTHBapnii  r AMK-CHCTeMbi  b  M03re,  MonteT  6bitb  npeo6pa30Bano 
jih6o  b  HHTapiiyio  KHCJioTy,  jihoo  b  FOMK.  HoKaaaHHoe  b  Ta6ji.  29 
3naHiiTejibnoe  yBejinneHne  Hcnojib30BaHHfl  HiiTapnon  khcjiotbi  no- 
3BOJiaeT  npeflnojioHCHTb,  hto  nocjie  nepeneceiiiioro  9BC  b  cep^ennoH 
Mbiuipe  HcnojibayeTCH  nepBan  H3  othx  B08M0»H0CTen:  HHTapiiBin  no- 
jiyaJib^crH^  npeoopaayeTca  rjiaimbiM  oSpasoM  b  HHTapiiyio  KiicjiOTy 
H  aKTHBapHH  OA^-3aBHCHM0I0  OKHCJieHHH  cyKpHHura  IirpaeT  POJIB 
$aKTopa,  KOMneHcnpyioipero  HapymeiiHH  HA^-aaBHCiiMoro  oKiicjie- 
miH  a-KeTorjiyTapaTa  h  flpyrax  cy6cTpaTOB.  B  ycjiOBHHX  CTpeccopnoii 
Mo6HJiH3an;HH  coKpaTiiTejibiioii  cJiyiiKpiiii  cepupa  h  pereiiepapun,  bo3- 
hhkhihx  nocjie  CTpecca  noBpe?KfleHHH,  9tot  MexainoM  MOJKeT  OKasa- 
TBCH  BeCBMa  BaffiHHM. 

B  njiane  iiamero  H3Jio>KenHH  cymecTBeiiHO,  hto  anrueai^uti 
rAMK-cucreMbi,  pa3eueawu^aHCH  e  M03ze  u  e  cepdi^e  npn  9BC, 
no-euduMOMij,  UMeer  e  stux  opzcmax  pa3Aunnoe  $u3UOJiozuHecnoe 
3HcmeHue.  B  M03re  aKTHBapun  r AMK-cncTeMbi  peajimsyeTca  na  $one 
TOpMO/KeHHH  A/l|-3aBHCIIMOrO  OKHCJieHHH  HHTapHOH  KHCJIOTbl  B  U,TK 
h  noBTOMy  npiiBo^HT  k  yB  ejiHHeHHOMy  HaKoroiemiro  TopMOSHoro  Me- 
Ta6ojiHTa  FOMK,  kotopbih  nrpaeT  BamHyio  ponb  b  orpannHeHiiii 
B036yiKffeHHH  CTpecc-peajmsyromnx  chctcm.  B  cepflpe  aKTiiBapim 
rAMK-CHCTeMbi  peajm3yeTCH  ripn  yBejinneunn  OAfl-saBHCUMoro 
OKHCJieHHH  HHTapnoii  khcjiotbi  h  HrpaeT  pojiB  HiyHTa,  ooecneHHBaio- 
ipero  o6pa30Bamie  AonojiHiiTejiBHbix  KOJinnecTB  HHTapnon  khcjiotbi, 
HecMOTpn  na  TopMOHiemie  HA^-3aBHCHMoro  OKHCJieHHH  a-KeTorJiyTa- 
paTa  b  U,TK.  Tanoe  (pyiiKpHoimpoBaHiie  FAMK-chctomh  KaK  myiiTa, 
ofiycjiOBJiHBaromero  BbicoKyio  iiHTeHciiBnocTb  (DAfl-3aBHCHMoro  okhc- 
jieiiHH,  MOHteT  Hrparb  cymecTBennyio  pojib  KaK  b  o6ecneHeiiHH 
3;ocTaTOHHoro  peciniTeaa  ATO  b  cepfleniioH  Mumpe,  thk  ii  b  o6paao- 
BdHHH  flonojiiiiiTejiBHBix  KOJiiiHecTB  HAflO-H,  HcnojiB3yeMoro  b 
npopeccax  6nociiHTe3a. 

TaKiiM  o6pa30M,  u  e  M03ze  u  e  cepdi^e  T A  MK-cucre.wa  cpa6arbi- 
eaer  npu  crpecce  nan  Mody jisiropubiix  MexcuiU3M,  npedynpeotcdcnoupuu 
norenyuajibHo  eo3MOMHbie  noepewdenux.  Odnano  e  M03ze  ara 
pojib  Hecou3Mepu,MO  6oxee  3HauuMa  Ojix  opzanu3Ma  e  i^ejioM,  rax  nan 
UMeHHO  na  ypoene  M03za  r AMKepzimecnax  ropMOSHaa  cucreMa 
ozpaHUHueaer  noTenyuajibHo  onacnoe  eo36yoicdenue  crpecc-pecuiu- 
3yiou{UX  cucre.M  opzami3Ma. 

<J>aKT  aKTHBapim  rAMKepni'iecKOH  chctcmbi  ii  yBejiiiHeiiiioro 
ncnojiB30BaiiHH  rJHOTaMaTa  npn  CTpecce  n  TaKiix  6bicTpo,n;eHCTByio- 
mpx  opranax,  KaK  M03r  h  cepnpe,  cjiejiyeT  hmctb  b  BHjiy  npn  ana- 
jinae  H3JiaraeMbix  HHHte  <|)aKTOB  o  c^enrax  MeTa6ojiH3Ma,  KOTopwe 
9BC  BBi3BiBaeT  b  neneHH. 
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Ta6jmu;a  27.  Bjimmiie  TOMK  na  coKpameinie  n  paccjiaGaeime  nanmiJinpHoft 
Mhimnw  npn  3BC 


noKa3aTejib 

KOHTpOJIb 
(n = 10) 

roMK  + 

+  KOHTpOJIb 
(n=10) 

3EC 
(n  =  11) 

rOMK  +  3BC 
(n=10) 

1 

2 

3  j 

4 

AMiuinTyaa  coKpamcmui, 

%  k  iicxofliioH  fljinne 

G,99±0,81 

17,33±3,24 

4,72±0,44 

15,03±1,28 

CitopocTi.  coicpam;eHHB. 
MULTI.  flJl/ceK 

l,08fi±0,049 

3,473±0,327 

0,518±0,000 

2,076±0,316 

CKopocTb  paccjiaCjienna, 
e«.  Mum.  AJi/ceit 

0,891±0,062 

3,655±0,377 

0,474±0,0G8 

2,184±0,318 

lliifleKC  paccjiaSjienHH, 
ceK-1 

1,118 

0,207 

0,107 

0,128 

MiiflOKc  coKpaincnnn, 
ceK-1 

0,156 

0,194 

0,109 

0,138 

flocTOBepnocTb  pa3JiHH'aii 
AJin  nepBux  Tpex  noita- 
saTeJien 

Pi— 2<0,01 ; 

Pi-3<0,01; 

p3_4<0,01 

/JaHHbie,  xapaKTepH3yiomne  CKopocTb  nepexoaa  MeneHoro  yrjie- 
po,n;a  paajnmnbix  cyoCTpaTOB,  Hcnojib3yeMbix  cpe3aMH  nenenn,  b  C02 
npeflcxaBjieHbi  b  tbSji.  30.  PI3  Hee  cjieflyeT,  xito  y  jkhbothhx,  nepe- 
iiecnmx  BEG,  cyipecTBeHiio  3aTopMomeHo  oKHCJieniie  JiaKTaTa,  a-ne- 
TorjiioTapaxa,  mrrapHOH  kiicjiotbi,  a  Tarnne  acnapiaTa  n  rjiyTawaTa. 
OKncJienne  rjiioKosw,  Menennon  no  1-My  yrjiepop,HOMy  aTOMy,  n 
CTeapnnoBOH  khcjiotbi,  HanpoTiiB,  yBejiinieno. 

OpemiBan  bo3mojkhmh  Mexami3M  otiix  HBjieHiin,  cneftyeT  iraeTb 
b  Biipy,  bto  neneiib  HBJineTCH  OAHoii  113  rjiaBiibix  Miimenen  tjiioko- 
KopTiiKoiiAOB,  KOHpoiiTpapnn  KOTopbix  b  KpoBii  bo  BpeMn  CTpecca 
mo/Kgt  BospacTaTb  b  4 — 10  pas.  II3B6CTHO,  xito,  AeucxByn  na  reneTii- 
necKOM  ypoBiie,  rjiioKOKopTiiKoiiAbi  Bbi3biBaiox  b  neneno'iHbix  KJiexnax 
aKxnBau;mo  6nocnHxe3a  (JiepMenxoB  rjiioKoneoreiie3a,  xpaHcaMimnpo- 
BaniiH  h  nenxo30(|)oc(|)axiioro  mynxa.  AnxiiBapim  rjnoKoiieorene3a 
npiiBOfliix  k  iicnojib30BaHino  6ojrbmnx  KOJiimecTB  rnaBHoro  nnxepMe- 
flnaxa  n  peryjmxopa  ipaKJia  xpimapSonoBbix  kiicjiox  IIjyK  fljin  o6pa- 
30Baimn  tJ)OC(|)03iiojinnpyBaxa.  SHa'iiixejibiibiii  oxxok  IljyK  n  yneHb- 
menne  ee  Aocxyimocxn  b  IJ,TK  no  JioniKe  ji;oji>kho  ripinsecxii  k  ctiii- 
)KeHiiK)  HHxeHciiBHocxn  u,nx paxcHHxexaaiioii  pcaKpnn  n  xeM  caMbiM  k 
cniuKemiio  CKopocxn  BOBJieneHnn  apexnji-KoA  b  IJTK.  9to  cxaHO- 
BHxca  npnnnnoH  yMeHbmeHiin  iicnojibaoBamiji  n  OKncneimn  mipyBa- 
xa  n,  nan  cjre/icxBne,  Jianxaxa  ne'ieiionnoH  TKaiibio.  OKiicneniiio  ac- 
riapxaxa  npe^mccxByex  npeBpan^enne  ero  b  myK;  noBbimemioe 
yflaxemie,  oOpasoBaBinencn  xannM  o6pa30M  IIjyK  H3  IJTK,  npiiBO- 
SHX  k  xoMy,  xito  OKncjiGHne  yrjiepo,n;iioro  cKGJiGxa  acnapxaxa  b  LI,TK 
saMe^JiHCxcn,  cooxBcxcxBeiino  3bmgp;ji6ii  h  nepexop;  14C  113  acnapxa¬ 
xa  b  C02. 
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Anajiorii’iHbiM  o6pa30M  HG^ocxaxoK  II[yK  npiiBo^nx  k  3aMG,n;jiGii- 
noMy  nepexopy  14C  113  cyKpnHaxa  b  C02,  1160  AeKap6oKciijrapoBaiiTie 
yrjiGpo^Horo  cKGJioxa  cynpimaxa  coBGpraaGxcn  b  Il’TK  nocjie  npe- 
oopa30Bannn  Gro  nepe3  pnp;  cxafliin  b  ii30JiHMOHHyio  KHCJioxy;  npe- 
o6pa30BaniiG  3xo  napyrncno  HGp;ocxaxKOM  II^yK.  B  no.rinoM  cooxBex- 
ctbhii  c  3thmh  paccyHiAennimn  BKJiionenne  14C  b  C02,  BbTjtejiaeMoro 
cpe3aMii  nenemi,  oKa.aajiocb  yMeiibinemiMM  npn  9BC  ajih  Jianxaxa  b 
4  pa3a,  jpm  cynunnaxa  —  6ojiGe  xigm  b  2  pa.aa  n  ji;jrn  acnapxaxa  — 
b  2,5  pa3a. 

Hapyuiemie  okhcjighhh  a-KexorjiyTapaTa,  na6jTiojiaeMoe  npn 
9BC,  no-BH^HMOMy,  no  aaBiicnx  ox  nGjiocxaxKa  TTl^yK,  xan  nan 
yMeHbineHne  o5pa30BaHnn  a-K  gt  or  Jiy  t  a  p  a  x  a  113  nsojimvionnoft  tcttcjto- 
th  caMO  no  ce6e  ftOJDKno  6wjio  6bi  npiiBocxn  k  yMenbuionnio  pasBG- 
p;ennn  p;o6aBjiGnnoH  k  cpe3aM  Mexim  h  ycnopoBHOMy  Ge  BKJiioneHHio 
b  C02.  TTaftaronaBinnncn  b  axnx  aKcnGpwMGiixax  oSpaxubiii  pGayjibxaT 
c  nanSojibmGH  Ttoiren  Boponxnocxn  mojkgt  6lixb  o6yc.xoB.Tien  cnn>Ke- 
iineM  aKxiTBHocxn  ITA^-3aBHciiMon  cx-Kexor.xyxapax^ernji;poreHa3bi, 
Koxopan  peajni3yex  p;eKap6oKCHJiHpoBaHHe  n  ,n;erii^piipoBaHHe  a- 
nexorjiyxapaTa. 

CyipccxBenno,  xito  xopMOJKenne  neKapSoKcnjinpoBamin  a-nexorjiy- 
xapaxa  ne3aBHCHM0  ox  B03niiKaioin;GH  npnnuHbi  yBexnnKBaex  bosmojk- 
Hocxb  nGpeaMiiHupoBanun  ee  b  r.xioxaMax,  Koxopwn  npn  anxiiBapnii 
XpaHCaMHHIipOBaHHH  nos  BJITTHHIieM  rJITOKOKOpXIIKOHHOB  3aKOHOMep- 
ho  HaKainiiiBaeiCH  b  neaeHn.  9xo  q;ojt?kho  6buro  npnBop;nxb  k 
pasBe^ennio  Mexrni  3K3oreHnoro  uC-rjiyxaMaxa  n  Bnoxne  o6x>Hcnnex 
na6jiio/i:aBmeGCH  b  narnrix  onbiTax  xopMOJKGinie  nepexo,n;a  Menenoro 
yrjiepo^a  rJiyxanaxa  b  C02.  B  yc.xoBiinx  pe.xoro  oprannsMa  xanoe 
naKonjieHiie  rxyxaMaxa,  no-Bii^iiMO^w,  MOJKex  HMexb  hhbig,  snann- 
xejibHO  6ojiee  BantHbie  nocjieacxBim.  B  nacxnocxii,  rxyxaMax  H3  ne- 
xienn  MOJKex  ycnjienno  nocxynaxb  b  npoBb,  oxnyji;a  on  mojkgx  nocxy- 
naTb  b  pa3Jinxinbic  opranw,  n  b  naexHoexn  b  Moar  n  cepp;n;e,  tji;g, 
nan  obijio  xojtbko  xixo  CKa3aHO,  pacxoa;  rjnoxaMaxa  pG3KO  yBGJinnGn. 

J^pyron,  xopomo  n.aBecxHbin  npn  cxpccce  cp;Bnr  MGxa6ojiH3Ma  — 
pasBiiBaioipancn  no,n;  BJinnnneM  rjiiOKOKopTHKon^OB  aKTHBapnn  nenxo- 
30({)oc(f)axnoro  raynxa  n  anoxoMiixecKoro  OKncjiennn  rjiioKosbi  — 
hbjihcxch  nanOojiee  Bcponxiion  npnnnHOH  MHoroKpaxnoro  yBejinnenna 
nocxynjreiinn  14C  r.xroKO.abi,  Menennon  no  nepBomy  yrjiepojtnOMy 
aTOMy,  b  C02.  CymecxBeHiibin  pG3yjibTaT  onbTTOB  cocTonx  b  tom, 
xITO  Becb  3T0T  XapaKTOpiTblTT  TIJin  rJIIOKOKOpTHKOHJIHOrO  3(|)$eKTa 
KOMnjiGKc  MCTa6ojmxrecKiTX  cjtBiiroB,  Bbi3BannbTX  9BC,  b  .ananiTTCJib- 
non  Mepc  cnuMaeTca  npe^BapiiTejiLiibiM  bbcjigitmcm  BOMK. 

PGsyjibTaxbi  c.xeAyiomero  9KcnepnMGHTa,  b  KOTopoM  nay'iajiocb 
BJiiumne  9BC  n  FOMK  na  cojiepacaHHG  n  cnnTe.3  rjmKorena,  npop;- 
CTaBJieiibi  b  Ta6.x.  31.  H.a  nee  cjieji;yeT,  xito  BBC  npnBoji;HT  k  nane- 
niiio  KoiipeiiTpapiin  rjniKorena  b  2  paaa  npn  0ji;n0BpeMenTi0M  TOpMO- 
jKeHHH  peciiHTe3a  rjniKoreHa  no  BKJiionennio  paBiioMepnoMeneHon 
14C-rjnoK03bi  n  rjimpina.  Mo6ium3anHn  rJinKoreHnoro  pe3epaa  ne- 
neHn  nop;  BJiiianiieM  CTpecca  flOCTaTOBHO  xopomo  H3BecTTia  n  hbjth- 
eTcn  pe3yjibTaTOM  p;encTBiin  KaTexojiaMHHOB,  KOTopwe  nepe.a  (Jioc^o- 
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TaGaiipa  28.  Bjinaime  3BC  Ha  aKTHBHOCTb  rAMKepraqecKofi  chctcmh 
b  cepae^Hofi  Mbimpe  Kpwc 


ConepmaHHe,  mt  % 

AKTHBHOCTb 

Cepnn  omjTa 

TmoTaMaT 

TAMK 

mK,  MKMOJIb  ' 

TAMK,  qac/r 

I?OHTpOJIb 

92,85±4,0 

1,77±0,15 

3,0±0,3 

15,0+1,0 

3BG,  8  qac 

70±3,4  * 

3,26±0,2  * 

3, 8+0, 2  *** 

35,6±2,1  * 

3BC,  24  qaca 

64,8±1,6  * 

3,53±0,5  ** 

5,75±0,3  * 

31,2+1,0* 

3BC,  72  qaca 

58,0+2,4  * 

3,1±0,2  * 

6,25+0,4  * 

36,7+2,1  * 

3BC,  96  qac 

58,0±2,6  * 

4,17±0,5  * 

5, 0+0, 5  ** 

26,0±0,7  * 

n  p  h  m  e  m  a  h  h  e.  B  na>KHofl  cepwn  HcnoabaoBaHo  no  10  >khbothux. 

*  p <0,001 ;  **  p<0,01;  ***  p<0,05. 

pujiasiiyio  cucTOMy  aKTHBHpyiOT  rjiHKorenojiH3  h  nwawBaiOT  Bbixop 
rJIIOKOSbl  B  KpOBL. 

OaKT,  ’i to  Mo6iuiH3annH  rjiHKoreiraoro  pcaepsa  co'ieTacTCH  npii 
9EC  c  TopMOJKermeM  pociiirreaa  rjiimorena,  no-BHpiiMOMy,  oCycjiOB- 
Jien  tgm,  hto  rjnoK03a-6-c{)occJ)aT,  o6pa3yioipHHCH  b  pe3yjiBTaie  aK- 
THBapun  nepBtix  cxapiiH  rjinK0JiH3a  h  nocTynneHnn  rjii0K03bi  H3 
KpoBii,  lie  ncnojib3yeTCH  itait  o6bihho  pun  pecnnTe3a  rjiiiKorena,  a  3a 
CBeT  p;e(J)OC(|)OJii'ip()BaiiiiH  rjii0K03a-6-cJ)0C({)aTa  npeapaipaeTcn  b  tjiio- 
K03y  h  BBipejmexcH  b  KpoBb.  rjii0K03a-6-c|)0C(|)aT  MO>KeT  nopBepraTB- 
cn  TaKJKe  anoTOMiinecKOMy  oKMCJieiinio,  Koxopoe,  Kaii  noKa3ano  Bbime, 
pe3KO  aKTHBHpoBaHO  npn  9EC.  B  iiTore  BKJiioqeiine  Meqeiioii  rjiioKO- 
3bi  b  rjiHKoren  OKaabiBaeTcn  yMenBinemibiM  b  2,5  pa3a.  3HaHHTejib- 
noe  yMeiibmoinie  BRjiionemiH  Meaenoro  yrjiepopa  rjrapnna  b  rjuiKo- 
reii  peajiiisyeTcn  npn  9BC,  HecMoxpn  Ha  aKTHBapHio  peaKimn  tjiio- 
Korieoreiiesa,  oSecnemiBaioipero  rrpeBpaipeime  rjmpiraa  b  mipyBaT. 
BepoHTiio,  3to  nponcxoflHT  noTOMy,  hto  Hcnojib30B anne  rjii0K03a-6- 
$occJ)aTa,  o5pa30BaBinerocH  H3  impyBaTa,  orpammeiio  paccMOTpen- 
IlblMII  TOJIbKO  HTO  (|)aKTOpaMII. 

TaKHM  o6pa30M,  iiaMeiieiiim  rjiHKorenojraaa,  BOsmiKaioipero  npn 
9BC  ( mo6h JiM3a nil h  rjiiiKoreimoro  pe3epBa  h  TopMomeHHG  pecmiTesa 
rjiiiKorena) ,  c  Sojibihoh  pojieii  BepoHTHocTii  MoryT  6bitb  oS'bHCHeHbi 
coBeTaniieM  pencTBiiii  rjiioKOKopTimoiipoB  h  KaTexojiaMiinoB.  CyrpecT- 
Beiiiibiik  cJiaKT,  npeACTaBJieHiibiH  b  Ta6ji.  32,  coctoht  b  tom,  hto  npep- 
BapiiTejibHoe  BBepemie  TOMK  nojmocTbro  cHiiMaeT  Bee  n3MeHeHHH 
coflepjKaHHH  h  pecHHTe3a  rjraKoreHa,  Bbi3Bannbie  9BC. 

OpeHHBaH  nojiyneniibie  pe3yjibTaTbi,  cjiepyeT  nopqepKHyTB,  hto 
paccMOTpeHHbie  Bbime  ii3MeHenHH  MeTa5ojni3Ma,  B03iniKmHe  b  neqe- 
hh  nop  BJiimiraeM  9BG,  peryjiaTopHO  o6ycjioBjieHBi  h  nrpaiOT  cyipe- 
CTBeHHyio  pojib  b  o6ecneqeinm  apeKBaTHon  peaimpn  opraHH3Ma  Ha 
Hpe3BbmaHiibie  pa3ppa>KHTCjm  cpepbi.  Pojib  9Ta  onpepejiHeTCH  TeM, 
hto  b  pe3yjiBTaTe  Mo6iuiH3apHH  rjiiiKoremioro  pe3epBa,  aKTHBapiin 
rjnoKOHeorene3a  n  TpaHcaMiimipoBaiimi  113  neneHH  b  KpOBB  nocTy- 
naeT  rjii0K03a,  rjiyTaMaT  h,  bo3mojkho,  ppyrne  BeipecTBa,  ncnoJiB3y- 


TaSanpa  29.  BanaHiie  3EC  na  oitncaeHiie  iiHTcpMCjinaTors  U,TK  h  raioTaMaxa 
cpe3aMii  eep^equoii  Mbinipw  (no  BiciioqeHiiio  14C  b  CO2,  nam/Mim/Mr) 


CyOcTpaT 

KOHTpOJIb 

(n=9) 

3BG 

(n=8) 

p 

1,4  14C-cyKn,HHaT 

2100+1870 

35  000+2886 

<0,05 

1,2  14C-a-KeTorjnoTopaT 

15  000+1223 

9700+1428 

<0,05 

5  I4C-raiOTaMaT 

4160±495 

8250±1750 

<0,05 

eMbie  b  M03re,  cepppe,  cKejieTHBix  MBimpax,  t.  e.  b  CHCTeMax,  koto- 
pbie  iirpaiOT  caMyio  HenocpepcTBeHHyio  pojib  b  apanTapnoHHBix  pe- 
anpnax  oprann3Ma.  CyipecTBeimo  b  3TOM  miaiie,  tito  H3BecTHoe 
panee  h  kocbghho  npoHBiiBmeeca  b  iiaimix  aKcnepnMeHTax  yBejin- 
aeHHe  o6pa30BanHH  rJiyTanaTa  b  neqemi  n  BBipejieHHe  ero  b  kpobb 
npn  pencTBHii  6ojibihiix  po3  rjiioKoiiopTHKOiipoB  coMexaeTCH  b  ycjio- 
BIIHX  BBC  c  yBeJIHHGHHBIM  HCH0JIB30BaHHGM  TJiyTaMaTa  H  CHHHtG- 
HHGM  GTO  COpepJKaHHH  B  M03TG  H  CepppG,  Tfle  3Xa  aMHIIOKHCJIOTa 
IIHTeHCIIBHO  HCHOJIB3yeTCH  JII160  PJIH  o6pa30BaHIIH  T0PM03HBIX  MGxa- 
60JIHTOB  FAMK  H  TOMK,  jih6o  /pm  o6pa30BannH  BanmeHinero  cy6- 
CTpaTa  okiicjigiihh  —  HHTapiioii  khcjiotbi. 

Onenueasi  o6pa3oeanue  TopM03Hbix  Meduaropoe  e  M03se  nan  3a- 
muTHijio  peciKii,uio  opzanu3Ma,  momho  nojiazarb,  hto  yeeMmeHHbiu 
rpaucnopr  ZAyraMara  U3  neueuu  e  M03Z  cocraeAHer  cyu^ecreenuyio 
npednocbiAKy  peaAU3ai\uu  ztozo  oxpaHureAbuozo  MexanusMa.  Buoa- 
ne  aHciAozumio  yeeAuneunbiu  rpancnopT  ZAyraMara  U3  nenenu  e 
cepdi^e  Mooicer  uzparb  ceoio  noAOMureAbHyio  poAb  e  nuMnencayuu 
crpeccopubix  Hapyiuemiu  Mera6oAU3Ma  Muonapda, 

OnpGflCJIGIIHO  BBIHBIIBinaHCH  pOJIB  PAMKeprilHCCKOH  TOpMO3H0ii 
ciictcmbi  rojioBHoro  M03ra  KaK  chctgmbi  gctgctbghiioh  npo^HJiaKTH- 
kh  CTpeccopnbix  noBpGHipGimii  jionmecKH  npHBopnx  k  Bcci.Ma  Baw- 
HOMy  Bonpocy:  hbjihgtch  jih  aimiBapiiH  rAMKopraHccKOH  T0pM03- 
IIOH  CHCTGMBI  HaCTHOH  OC06GHHOCTBIO  HCHOJIb30BaHHOH  HaMH  MOpejIll 
9BC  HJIH  OHa  3aKOHOMCpHO  B03HHKaCT  npll  JH060M  CTpGCCOpHOM  B03- 
pGHCTBHii  11a  opranii3M. 

J^jm  pcmenna  3toto  Bonpoca  6bijih  conocTaBjiGHBi  ochobiibig  na- 
paMCTpBi,  xapaKTepH3yiorpnG  MGTa6ojni3M  PAMK-chctgmbi  b  nojiy- 
mapimx  rojioBHoro  M03ra  y  hgtbipgx  rpynn  >khbothbix,  nopBGprmax- 
CH  pa3JIHHHBIM  CTpeCCOpHBIM  B03P6HCTBHHM. 

KpBICBI  i-ii  CGpiIII  nGpGHOCHJIH  BBC,  KpbICbl  2-H  CGpiIII  nOJiyHHJIH 
HH'BGKpnii  (JiopMajinna  b  Homy  chhhbi  pByKpaxno  c  npoMG^yTKOM  b 
24  qaca  b  po3G  1,0  mji  2%-hoto  pacTBopa;  KonxpojiCM  k  bthm  cgphhm 

CJiyHmJIH  >KHBOTHBIG,  H6  nopBCpraBIHIieCH  HHKaKHM  B03petCTBHHM. 
y  KpojmKOB  3-ii  CGpnii  nepGBH3BiBajiH  nncxoparpyio  bgtbb  jigboh  ko- 
poHapHoii  apTepim  n  TaKHM  o6pa30M  co3,n;aBajiH  poKyMeHTiipoBaHHBiH 
Mop$oJioraqecKH  nmeMmiecKHn  HeKpo3  MHOKappa,  y  kpojihkob  4-h 
cepnn  xnpyprnqecKHM  nyxeM  C03,n;aBajiH  CTeH03  ycTBH  aopTBi,^o6ecne- 
THBaBmiiS  yMeHBmeHHe  ee  npocBGTa  b  3  pa3a  h  npHBopnBmHH  k  oct- 
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Tafoiuna  30.  BaiuiHiie  3BC  h  npeAoapuTejibHoro  bbcachiiji  TOMK  Ha  oKiicneiiiic 
ocnoBHbix  miTepMeAiiaTOB  IJTK  cpe3aMH  neaenii  (no  BK.no'ieHino  14C 
ii3  HHTepMeAiiaTOB  UTK  b  hC02,  hmii/miih/1  Mr) 


Cepim  ontiTOB 

uC-jiaKTaT 
(n  =  G) 

uC-CTeapaT 

(n=8) 

MC-acnapTaT 

(n=6) 

1.  Kom-poAb 

5400+509 

1550±210 

31166±1720 

2.  9BC 

1225±193 

6625+986 

1205+133 

3.  TOMK+3BC 

3450±270 

1540±259 

15000±1820 

J(ocTOBcpHOCTb  pa3Anant 

Pi— 2 

<0,001 

<0,05 

<0,001 

Pi  —3 

>0,5 

>0,05 

<0,001 

CepiiH  om>iTOB 

uC-a-KeTorjiy- 

TapaT 

(n=7) 

MC-cyuunnaT 
(n  =  6) 

l4C-rjiyTaMaT 

(n=7) 

HC-rjii0K03a 

(n=9) 

1.  KonTpoab 

18400±2249 

39000+4000 

12800+1275 

1020+165 

2.  3BC 

5240±370 

15800+1933 

7500+935 

4200+460 

3.  TOMK+3BC 

14166±400 

16500+612 

10800+1200 

1400+87 

AoCTOBepHOCTb  pa3flnHIIH 

Pi— 2 

<0,001 

<0,001 

<0.05 

<0,05 

Pi -3 

<0,05 

<0,01 

<0,05 

>0,5 

pon  neperpy3Ke  h  hiitghchbhoh  KOMnencaTopnon  rHnep^yHKpnn 
ccpApa.  KonTpoJieM  k  9thm  flByM  cepnaM  cayauian  jkhbothhg,  koto- 
Plim  6Biaa  CAeaana  TopaKOTOMna  c  nocfle^yrorpiiM  3amHBaHneM  rpyA- 
HOH  KJI6TKH.  TKlIBOTIIBie  BCGX  CGpHH  H  KOHTpOABHBie  6BIAH  B3aTBI  AJIfl 
HCCAGAOBaima  aepe3  2  cyTOK  nocjiG  CTpGccopnoro  B03AencTBHa. 

H3  MaTGpnaaa  Ta6a.  32  cae/tyGT,  hto  npn  bcgx  HcnoaB30BaHHBix 
chabhbix  CTpcccopiiBix  B03AGHCTBiiax  aKTHBHocTB  T^K  b  noaymapH- 
ax  roaoBHoro  M03ra  B03pocaa  npiiMcpno  babog,  cootbgtctbghho  koh- 
PGHTpapwa  rjiy'raiviaTa  b  Titanax  roaoBHoro  M03ra  cHH3iiaacB  na  30— 
60%.  Akthbhoctb  $cpM6HTa,  paspymaiomero  T AMK  b  npopecce  Gro 
TopM03Horo  nocTCHHam'inGCKoro  aghctbub  (TAMK-T),  B03pocaa  npn 
BCGX  IICn0AB30BaiIHBIX  CTpGCCOpHBIX  B03AGHCTBIiaX  B  HGCKOABKO  f)OAB- 

raen  CTcncim—  b  3—4  paaa,  cootbgtctbghho  KOHpenTpapHa  TAMK 
o6iiapy?KHaa  iiGKOTopyio  tchaciiphio  k  chhh?ghhio. 

B  ii,gjiom  9th  (jjaKTBi  0AH03naaH0  yKa3BiBaiOT  na  aKTiiBapmo 
rAMKcprnaGCKOH  chctgmbi  roaoBHoro  Moara  npn  pa3AHHHBix  CTpec- 
COpHBIX  B03AGHCTBHHX.  OhH  CBIIAGTGaBCTByiOT  TaKJKG,  HTO  O^HH  113 
KOIIGHHBIX  MGTaSoaHTOB  TAMK-CHCTGMH  —  TOMK  HpGAynpGJKA&GT 
apGSMGpHyio  aKTHBan;Hio  rnno$H3apH0-aApGHaaoBon  chctgmbi  h  ho- 
BpoKAenna  BHyTpeHHHx  opraHOB  npn  ctpgccg.  9to  a^gt  ocnoBanne 
noaaraTB,  hto  r AMKepzimecnasi  cucreMa  uzpaer  pojib  necneiiucpime- 
cKoso  ropM03Hozo  Mexanu3Ma,  ospaHUHueawmezo  crpecc-cundpoM  u 


TaSaiipa  31.  Bjmsmne  3BC  n  TOMK  Ha  coAepwanne  n  OiiocnHTes  rjinuorena 
b  neqeHii  y  i.pbic 


Cepua  onbiTa 

Coaep- 

yflejIbHaH  aKTHBHOCTb, 
HMn/MHH/10  Mr  mHKoreHa 

OSmaa  aimiBHoCTb, 
HMn/MHIl/KOJIHMeCTBO 
rjiHHoreiia  b  1  r  TKana 

Mr  % 

HC-r.TiioK03a 

"C-rjiHAHH 

"C-rjnoK03a 

'■’C-rjiHAHH 

1.  KOHTpOJIb 

(n=22) 

2400+185 

3033+181 

683+65 

7272+615 

1623+136 

2.  3I3G 

(n=24) 

1355+101 

2250+227 

766+61 

2825+196 

1000+101 

3.  FOMK+3BC 

(n=20) 

2837+273 

1416+160 

1500+77 

4126+305 

4200+318 

Pi -2 

<0,05 

^OCTOBOpHOCTb  pa3JIHAHH 

>0,05  >0,05 

<0,05 

>0,05 

Pi— 3 

>0,05 

<0,05 

<0,05 

<0,05 

<0,05 

npedynpexcdcuoiyezo  crpeccopiibie  noepexcdenun  npu  deucreuu  naop- 
3aHU3M  pa3Jiumibix  crpeccopnbix  curyayuu  u  nospexcdaiou^ux  (panro- 
poe  onpyDicawiqeu  cpedbi.  Ona  npedcraejiner  co6ouneu36edicnbiu  cnyr- 
huk  CTpecc-cundpoMd  —  necnei^u0uiiecKuu,  Kan  u  caM  crpecc,  rop- 
mo3hou  Mexami3M  oepanunenusi  drozo  cundpoMa  u  ecrecreemiou 
npocpujianruKu  crpeccopnbix  noepexcdenuu. 

AKTiiBapna  chctgmbi  npocTaraaHAHHOB 

Kan  Mexami3M  iipo(J)iiaaKTHKii  CTpeccopHBix  nonpesKAGHiiM  1 

I^GHTpaABHBIG  T0pM03HBI6  MGXaHH3MBI  rOAOBHOTO  M03ra,  IIOA06HBIG 
FAMK-chctgmg,  KaK  Obiao  noKa3ano,  MoryT  nrpaTB  poaB  b  orpaimae- 

HIIH  CTpGCC-CHHApOMa.  OAHaKO  HMGIOTCH  OCnOBaHHH  AYMaTB,  HTO  AJIfI 
COBGpiHGHHOH  npO$HAaKTHKH  HOBpGH^AGHHH  Hpil  BBipa>KCHHOM  CTpGCC- 
CHHAPOMG  pGHTpaaBHBIX  T0pM03HBIX  CHCTGM  nGAOCTaTOHHO.  9tO  CAGAy- 
gt  H3  $aKTa,  hto  Soabihog  B036y>KAeHHe  aApeHGprHHGCKOH  H  rHno(|)H- 
3apHo-aApGHaaoBOH  chctgm,  BBipaTKaiomeeca  yBGaiiaGHHGM  AencTByio- 
m;CH  KOHpGHTpapHH  KaTGXOAaMHHOB  H  TAIOKOKOpTHKOHAOB  B  KpOBH  B 

7—13  pa3  [Pa3yMOB  h  AP-,  1974;  Mandachc  6t  al.,  1978],  pGaaH3y6T- 

ca  B  OTBGT  Ha  B03HIIKH0B6HHG  CTpCCCOpiIOH  CHTyaB(HH  lipaKTHHGCKII 
mi’hobghho,  ao  Toro  Kan  ycnGBaGT  pGaaH30BaTBca  HapacTaiomaa  aK- 
THBan;iia  B;GHTpaaBiiBix  TopM03HBix  chctgm,  kotopbig  b  ababhchhigm 
OrpaHHAHBaiOT  HHTGHCHBHOCTB  H  AjraTeaBIIOCTB  CTpGCCa. 

B  onTHMaaBHOH  CHTyan;HH,  npn  6bictpom  pa3BHTHH  aAanTapHH,  rpo- 
MaAHaa  nGpBOHaaaaBHaa  Mo6HAH3apHa  ctpgcc-chctgm  0Ka3BiBaGTca 

HGAAHTGABHOH  H  He  npiIBOAHT  K  B03HHKHOBeHHIO  HOBpeJKAOHHH  B  Op- 

ranax-MHineHax,  rAe  peaansyeTca  ochobhoh,  hgo6xoahmbih  ajih  aAan- 
TamiH  9<|)(|)eKT  KaTexoaaMiiHOB  n  taiokokopthkohaob.  Oakt  takoh  pe- 

1  CoBMeCTHO  C  M.  r.  IlnieHHIIKOBOH. 
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Ta6jiira;a  32.  Akthbhoctb  TAMKeprOTecKofi  cucTeMW  b  noJiyiuapnax  rojiOBHoro 
M03ra  >iepe3  2  cyTOK  riocjie  qeTbipex  pa3an«nibix  CTpeccopnwx  BOspefieTBiiii 


GoflepjKaHHe,  Mr  % 

AKTHBHOCTb 

CepnH  onbrroB 

FmoTaMaT 

TAMK 

rjI,K.  MKMOJIb 

TAMK  b  nac/r 

TAMK-T, 

MKMOJIb 

rp,I\,  b  nac/r 

KpLICU 

KonTpoab  104,8±2,1  14,3±0,2  13,08±0,8  13,0±0,7 

3BC  68,1*2,0*  10,6±0,6  **  31,6±1,2**  35,4±1,0** 

liBe^eHHe  (J)opMaaima  70,0±0,6**  11,14±0,4*  20,0*0,8**  47,7±0,84** 

Kpojmun 

Koirrpoab  62,5±2,0  15,25±1,2  9,5±0,6  9,25±0,3 

IimeMH’iecKHH  neitpo3  25,5±1,7  *  14,75±1,1  *  18,0±2,0  **  45,0±2,4*** 

MHOicapfla 

CoaAaHHe  CTeHoaa  26,5±1,9  **  14,0±2,0  20,0±2,2  **  33,75*2,3*** 

aopTbi 

n  p  h  m  e  h  a  h  h  e,  B  KaJKfloft  cepini  Hcnojib30Bano  no  10  npbic  h  6  kpojihkob. 

*  p<0,001;  **  p<0,01;  ***  p<0,05. 

BHCTeHTHocTii  opraiioB-MiimeneH  caM  no  ceoe  npriBOfliix  k  mbicjih,  uxo 
b  KJieTKax  iiapany  c  pepenxopHBiM  annapaTOM,  nepe3  KOxopBiii  peajnmy- 
eTCH  fteHCTBne  KaTexojiaMnnoB,  aoji/Kiibi  cymecxBOBaxB  pocxaxonuo 
cnen,Hajm3npoBaiiHBie  Mexa6ojrauecKiie  MexaHH3MBi,  Hrparomne  pojiB 
MOAyjmTopoB,  orpaHiniHBaiomHX  3cJ>(J)eKT  ropMOHOB  n  npep;ynpe/Kp;aio- 
npax  noBpeatfleHHe  KJiexoK.  B  nacxoHipee  BpeMH  nonasaHO,  mxo  oahiim 
113  MexaHH3MOB  xaKoro  popa  hbjihoxch  cncxeMa  iipocxarjiaHppiHOB  — 
HH3KOMOJieKyjiapHBix  BeipecxB,  oCpasyioipiixcH  H3  nMeioipeiicn  b  jiii- 
llll'pix  KJieXOHIIBIX  MGMOpail  IieiiaCBimeHHOii  JKHpHOH  khcjioxbi,  a  HMeH- 
HO  apaXHUOHOBOH  KHCJIOXBI. 

OflHH  ii3  ocnoBH&ix  MexaiiH3MOB  fleiicxBHH  axon  Mop;yjinpyioin;en 
chcxcmbi  cocxohx  b  xom,  uxo  yBejiHueiine  ypoBHH  KaxexoJiaMimoB  bbi- 
3BiBaex  aKXHBapHio  o6pa30BanHH  h  BBicBoSoJKflennn  npocxarjianp,iraoB 
E  (ITFE),  KoxopBie,  b  cboio  onepep;B,  orpamniiBaiox  flenciBiie  Kaxe- 
xojiaMHHOB.  PaccMOxpHM  ocHOBiiBie  3BeiiBH  axon  cncxeMBi  oopaxuoii 
CBJI3H. 

06pa30BaHHe  IIT  nponcxofliix  rjiannBiM  o6pa30M  b  Hapynmon  njia3- 
MaxunecKOH  MeM6paiie  113  neiiacBimeniiBix  jkhphbix  kitcjiox;  nenocpep;- 
GXBGHHBIM  npG^IHGCXBGHHHKOM  Hr  HBJIHGXCH  apaXIIflOnOBaH  KHCJIOXa. 
CHHXG3  nr  OCymGCXBJIHGXCn  C  nOMOipi.IO  pn^a  (|)epMeiIXOB.  npil  3XOM  B 
pa3JIHBIIBIX  XKaHHX  H  pa>KG  B  OflHOH  H  XOli  >KG  KJI6XK6  MOryX  o6pa30BI»I- 
BaXBCH  HE  H6CKOJIBKHX  $OpM,  nOCKOJIBKy  B03MOJKHO  npGBpamGHHG  HP 
H3  oflHoii  (|)opMBi  b  p;pyryio.  IIh>kg  npiiBGp;eHa  ynpomennan  cxeMa  chh- 
xo3a  nr.  noKa3aHo,  nxo  b  ochobg  o6pa30BaniiH  nr  jiokhx  okiicjih- 
xGJiBiiaH  pHKJiiiaapHH  apaxnflOHOBOH  khcjioxbi  c  noMorgBio  piiKJioflnoK- 
ciirGna3Bi,  hjih  nr-CHHXGxa3Bi,  3ax6M  o6pa3yexcn  pup;  npoMGffiyxonnBix 
npOflyKXOB  —  SHOJIOrHBGCKH  aKXHBIIBIX  aHflOHGpGKTlCGH,  KOXOpBIG, 
B  CBOIO  OHGpGUB,  HOfl  BJIHHHH6M  COOXBGXCXByiOmHX  (|)GpMGHXOB  HGpGXO- 
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p;nx  b  ocHOBiiBiG  (JopMBi  nr  [Van  Dorp,  1976;  Bunge,  1977;  Westfall, 
1977;  TaHfleJiB,  AHtrnxnn,  1978]. 

ApaxaaoHOBan  KHCJioTa 

HHflOMeTar\HH, - »  IlHKjio^HOKCHreiraaa  /Khphmx 

acnHpHH  —  202  khcjiot  (nr-cHHTeTaaa) 

IlHKjiH'iecKiie  anAonepeitHcu 

i  1  „ 

UpOCTaUHKJIHH  TpOMOOKCaHM 

DHRonepoKCHjipe^yKTaaa, 

3HflonepoKCHAH30Mepa3a 

nrA2  nrE*  nrp2a  nrs.  nrn2 

CxeMa  CHHTcaa  npocTarjiaiipunoB  (nT)  113  apaxiiflonoBoii  khcjiotli 

^jih  noHHManHH  MCxaiiH3Ma  o6pa30BaHHH  nr  cym;ecxBeHno,  nxo 
npopecc  cHHxeaa  bo3mo>kcii  jihidb  npn  najinnHH  p,ocxaxonHoro  kojih'ig- 
cxBa  CBo6ofliiBix  npeflniecxBemmKOB.  HocKOJiBKy  apaxH^OHOBan  khc- 
Jioxa  B  CBoSoflHOM  COCXOHHHH  b  KJiexKG  nouxn  He  npHcyxcxByex,  a  npn 
BBicBo6oJKfleHHH  cpa3y  BKJHonaexcii  jih6o  b  nr,  jiii6o  oGpaxno  b  jiii- 
nilflBI,  XO  Heo6xOflHMBIM  yCJIOBHeM  OCym,CCXBJieHHH  CHHXe3a  nr  hbjiji- 
excn  npeflBapHxejiBiioe  pacmenjieHne  jihhh^ob,  coflepJKaipHX  axo  co- 
eftHneHne.  B  cbh3H  c  9xhm  hohexho,  nxo  HapymeHne  anxiiBnocxH  kjig- 
XOHHBIX  $OC(|)OJIHna3,  BBICBo6o>KffaK>ipHX  apaXHffOHOByiO  KHCJIOXy  H3 
$oc(|)OJiiinHfloB,  11  xpHrjiHpepHffJiHnas,  BBicBo6oHiAaioin,iix  JKiipHBie 
khcjioxbi  H3  nenxpajiBHBix  HtnpoB,  npHBOflnx  k  yrnexeimio  cmixe3a  nr. 
AkXHBHOCXB  3XHX  (|)epMeHXOB  HaXO,a;HXCH  B  6oJIBHIOH  3aBHCHMOCXH  ox 
ypoBHH  Ca2+  B  KJiexKe,  11  noaxoMy  hhxghchbhocxb  cnnxe3a  nr  xanace 
3aBiicnx  ox  xpaHcnopxa  flaHnoro  KaxnoHa  [Franson  et  al.,  1974]. 

noMHMo  naJinmiH  cbo6oahbix  npeamecxBeHHHKOB,  p;jih  ycnemnoro 
cimxe3a  nr  HeoSxoffHMa  xaK/Ke  onpeAeJiennaH  aKXHBnocxB  nr-cimxe- 
xa3Bi  h  jipyrnx  (|)epMeHX0B,  oxBexcxBeniiBix  3a  CHHxe3  nr.  CymecxBy- 
ex  pafl  c[>aKxopoB,  BBi3BiBaioii];HX  yrHexeHHe  hjih  cxiiMyjiHpHio  aKXHBiio- 
cxn  nr-CHHxexa3Bi.  Cnepin^nnecKHMii  HHrnSHxopaMH  CHHxe3a  nr  hb- 
jmexca:  TaKHte  pHfl  (JiapMaKOJiorHnecKHx  coe/j,HHeHHH;  H3  hhx  naH6oJiee 
a^^eKXHBHBi  HHrn6HXopH  n,iiKJionHOKCHrena3Bi  —  miAOMexaipm  h 

acnnpim  [Smith,  Lands,  1971;  Vane,  1971;  Bunge,  197/]. 

B  onBixax  in  vitro  6bijio  ycxaHOBJieno,  nxo  cyniecxBcniioe  cxHMy- 
jiiipyiomee  bjihhhhg  na  CHiixe3  Bl’  o.Ka3BiBaiox  pace m a •/’ p n p a e m bi e  b 
^ajibneiimeM  aiixnoKCH^auxBi,  xaune,  KaK  acK0p6HH0Ban  KHCJioxa, 
a-xoKO(|)epoji  h  jtpynie,  KoxopBie  b  MajiBix  no3ax  anxiiBiipyiox  nr-cHii- 
xexa3y,  a  b  Sojibhihx,  HanpoxHB,  ymexaiox  ee  [Takeguchi,  Sin,  1972; 
Vanderhock,  Lands,  1973].  CyntecxBennoe  Bjmmme  OKasBiBaex  na 
cmiTe3  nr  xaioiie  rjiioxaxiioii-SH,  Koxopi.iii  nujinexcn  KO(])aKxopoM  b 
peaKunn  npeBpamemiH  npOMeniyxonHBix  anflonepeKHceii  b  IIP  [Sa- 
mnelsson,  1967;  Yoshimoto  et  al.,  1970]. 

Ha  puc.  43  npeflcxaBJiena  cxeMa,  Koxopaa  npn6jm?KeHHO  oxpaJKaex 
^po^ecc  o6pa30BaHHH  nr  b  KJiexKe  h  xapaKxepn3yex  npe^nojiaraeMBie 
MexanH3MBi  aKxiiBapnn  ero  nop;  BJinanneM  KaxexojiaMHHOB.  Kan  biip;ho 
na  cxeMe,  npn  jtencxBHii  KaxexojiaMHHOB  na  KJiexny  Moryx  peajni30- 
BaxBcn  nexBipe  npep,nojioncHxeJiBiiBix  MexaHH3Ma  anxiiBapun  cnHxe3a 
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Phc.  /i3.  CxcMa  aKTHBapHH  CHHTe3a  iipocTarjiaHflHnoB  (77/’)  KaTexojiaMHHaMH 
(KA) 

3naK0M  «+»  o6o3HaHeno  aKTiimipyiomee  BJinmnie,  3HaKOM  « — »  — yraeTaiomee 
OCTaJIbHbie  O0T>HCHeHHH  B  TeKCTe 


nr.  nepBLie  pBa  Mexami3Ma  Han6ojiee  HccjiepoBaHH,  npepcTaBJiniOT- 
CH  HaH60Jiee  BepOHTHBIMH  H  CBH3aHBI  C  aKTHBapiieii  BBICBo6o>KpeHHH 
apaXHflOHOBOH  KHCJIOTBI  H3  KJieTOHHBIX  penO  —  113  TpHapHJirJIIipepH- 
POB  KJieTKH  h  $oc(f)o.JiHimflOB  MeM6pan.  ^Ba  ppyrnx  Mexann3Ma  H3y- 
lien&i  oaenB  Majio  h  b  3HaHHTejiBHOH  Mepe  npepnojionraTejiBHBi. 

I  MexaHH3M  aKTHBapim  cnnTe3a  nr  CBH3an  c  BospeiicTBneM  Ka¬ 
TexojiaMHHOB  Ha  fLappenopepenTopBi,  aKTHBapnen  o6pa30BamiH 
pAM®  h  CTHMyjmipieH  HecnepmJuiHecKHX  Jinna3,  BBi3BiBaioipnx  bbi- 
CB060JK^eTIIie  JKHpHBIX  KHCJIOT  II 3  TpHapiIJirjIimepHflOB.  npil  3T0M 
BBicBo6o>K,a;aiOTCH  pa3JiHHHBie  jKnpHBie  khcjiotbi,  a  ne  tojibko  apaxn- 
poHOBan  KiicjiOTa.  3tot  npopecc  conpoBOJKpaeTcn  BHJiioneniieM  apa- 

XHpOHOBOH  KHCJIOTBI  B  BT  II  BBIXOflOM  JKHpHBIX  KHCJIOT  H3  KJieTKH. 
^aiiHBiii:  nyTB  aKTHBapHH  ne  hbjihctch  cnepniJranecKHM  pjin  o6pa30- 
BaHHH  nr,  tbk  KaK  nop  bjihhhh6m  yBeJinHeniin  KOHpeHTpapHH 
pAM®  aKTHBnpyiOTCH  h  MHorne  ppyrne  peaKpHH  b  KJieTKe  [But¬ 
cher  et  al.,  1965;  Needleman,  1976;  Hsueh  et  al.,  1977]. 

IT  nyTB  npe/i,cTaBJiHeTCH  HanSojiee  cnepn^HHecKHM,  tbk  KaK  on 
peajiH3yeTCH  napes  aiminapHio  cnepH$HHecKHX  cJ)oc$ojinna3  (iianpn- 
aiep,  (])occ|)OJinna3Bi  A2),  KOTopBie  oSecneniiBaioT  6BicTpoe  bbicbooojk- 
pe nne  H3  <|)0C(J>0JiHnHfl0B  MeMdpaiiBi  iiMemio  apaxiiponoBofi  khcjiotbi. 

BpepnojraraeTcn,  hto  aKTHBaniHH  $oc<J)ojinna3  mojkct  ocyipecTB- 
jihtbch  h  npn  I  nyTH  aKTHBapHH  cnHTe.3a  nr  —  3a  cneT  peiicTBim 
pAM®  na  (})0C(])0j[Hna3Bi,  ho  ocnoBHaa  aKTHBapHH  3Toro  npopecca 
iipeT,  no-BiipiiMOMy,  rjiaBHBiM  o6pa30M  c  noMorpBio  khhiihoboh  ch- 
CTeMBi.  CyipecTBO  pairaoro  ripopecca  coctoht  b  tom,  hto  yBejinueHHe 
COpepJKaHHH  KaTeXOJiaMHHOB  lipuBOpHT  K  aKTHBapHII  KaJIJIHKpeHH-KH- 
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HHHOBOH  CHCTeMBI  H  o6pa30BaHHIO  SpapHKHHHHa.  BpapHKHHHH, 
b  cboio  onepepB,  OKa3BiBaeT  cnepn^HHecKoe  pencTBne  na  MeMdpaHy, 

Iipu  KOTOpOM  lipOHCXOpHT  aKTHBapHH  $OC(J)OJIHIia3BI  A2,  BBICBOOOJK- 
peHne  apaxupoHOBOH  khcjiotbi  h  BKJHoneHHe  ee  b  nr.  3th  peanpHa 
ocyipecTBJiaeTca  b  MeMSpane  h  HBjine'rcH  BecBMa  s^eKTHBHoii  no 
HcnojiB30Banmo  apaxupoiioBou  khcjiotbi  [Hsueh  et  al.,  1977]. 

B  OTJIHHHe  OT  npiIBepeHHBIX  OCHOBHBIX  HyTeil  aKTHBapHH  CHHTe- 
3a  nr  KaTexojiaMHHaMH  pBa  ppyrnx  nyTH  hbjihiotch  b  3iiaHHTejiB- 
hoh  Mepe  ruHOTeTiiaecKHMH  h,  ecjin  oiih  peiicTBHTejiBno  cyipecTByiOT, 
nrpaioT  cKopee  BcnoMoraTejiBiiyio  pojiB.  Tail,  III  nyTB  ripepno- 
jiaraeT  npaMoe  yaac'me  MOJienyjiBi  KaTexojiaMHHOB  b  aKTHBapiui  II B- 
cnuTeTa3Bi  b  KanecTBe  Ko^aKTopa  c[)epMeuTa  [Limas,  Cohn,  1973; 
Limas,  1974].  BepoaTHo,  sto  pehciBHe  KaTexojiaMHHOB  6ypeT  bkth- 
BHpoBaTB  oCpaaoBaune  nr  jnimB  npn  peajiH3apHH  ocuomioro  hx  peii- 
CTBHH  —  aKTHBapHH  BBlCB060JKpeHHH  apaxHpoHOBoii  khcjiotbi.  Ctojib 
H*e  rHHO'reTH'iecKHM  npepcTaBJiaeTca  IV  nyTB,  kotopwh  npepuojia- 
raex  ocyipecTBJieinie  aKTMBiipyioipero  peiicTBiia  KaTexojiaMHHOB  na 
CHHTe3  Ill'  aepe3  a-appenopepeiiTopBi.  npepnojioJKeHHe  bbi- 

TenaeT  H3  paCioT,  b  kotopbix  CTHMyjmpyioipee  bbixop  ni1  pencTBHe 
KaTexoaaMHHOB  b  neKOTopBix  opraHax  ymeTajiocB  SjioitaTopaMH 
a-appeiiopepeiiTopoB  h  He  H3MenajiocB  npn  GjioKape  (J-aHppeHope- 
penTopoB  [Westfall,  1977]. 

HecMOTpa  na  rnnoTeTiiaecKiiH  xapaKTep  neKOTopBix  3BeHBeB  pac- 
CMOTpeHHoii  cxeM&i,  6eccnopHBiM  aBJiaeica  nojiojKeHHe,  hto  CHHTea 
H  BBipeJieHlie  nT  peilCTBHTeJIBHO  aKTHBHpyiOTCa  nop  BJIHHHHeM  IiaTe- 
XOJiaMHHOB. 

B  noHB3y  3toto  nojiojKeHHa  CBHpeTejiBCTByioT  no  MeHBmen  Mwpe 
Tpn  rpynnBi  paHHBix:  1)  nop  BJinamieM  KaTexojiaMHHOB  yBejiHHHBa- 
eTca  BBicBoSontpeniie  nr  b  kpobb  H3  p a3 jihhhbix  TKaHeii;  2)  yBbJin- 

HeHHBIH  nop  BJIHHHHeM  KaTeXOJIBMHHOB  BBIXOP  nr  6jIOKHpyeTCH  HH- 

rn6HTopaMH  peHCTBHH  KaTexojiaMHHOB;  3)  yBejniHenne  nop  BJIHHHHeM 
KaTexojiaMHHOB  BBixopa  m1  SjioKnpyeTCH  HiiniSiiTopaMH  cHHTeaa  nr. 
OaKT&i  Tanoro  popa  6bijiu  nojiyneHBi  na  pa3JiHHHBix  opraHax.  Tan, 
Ha  H30jmpoBaHHOM  nep(|)y3HpyeMOM  cepppe  KpojiHKa  c  coxpaneHiioH 
HHHepBapneH  6bijio  noKaaano,  hto  cTUMyjmpHH  CHMnaTHHecKHX  nep- 
bob  BBi3BiBaeT  HHTeHCHBHBiH  B&ixop  b  nep$y3aT  nr.  BjioKapa  appe- 
HopepenTopoB  cepppa  nponpaHOJiojiOM  h  ^eHTOJiaMHHOM  npepoTBpa- 
rpajia  BBipejienne  nr  nop  bjihahhcm  ciiMnaTHHecitOH  CTHMyjiapHH 
[Wennmalm,  1976].  A^Jiee,  HcnojiB3yn  uC-apaxHpoiiOByio  khcjio- 
Ty,  BeHHMajiM  [Wennmalm,  1978]  ycTauoBHJi,  hto  BBipejieime  nop 

BJIHHHHeM  CHMHaTHHeCKOH  CTHMyjIHpHH  H3  Cepppa  BP  HBJIHCTCH 
CJiepCTBHeM  aKTHBapHH  HX  CHHTe3a  H3  apaxnpOHOBOH  khcjiotbi:  cth- 
MyJIHPHH  BBI3BIBaJia  POCT  o6pa30BaHHH  M6H6HHBIX  14C  BB.  P.  P.  Bo- 
ponnoM  [1977]  na  cepppe  co6aKH  in  situ  rioKa3aHO,  hto  BBepemie 
appeHajiHHa  h  nopappeHajiiina  pe3K0  noBBimajio  copep/Kaime  nr  b 
Beno3HOH  KpoBH,  oTTeKaioipeii  ot  cepppa.  npn  3tom  BjioKarop  chii- 
Te3a  nr  —  HHpoMeTapHH  nojinocTBio  yraeTaji  KaK  cnoiiTanHoe  bbi- 
CBodojKpeHue  fir  b  MiioKappe,  TaK  h  BBiCBo6on?peHHe  sthx  coepHHe- 
hhh  b  oTBeT  na  BBepeHiie  KaTexojiaMHHOB. 
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PpimSepr  [Greenberg,  1978]  n  HCCJtcflOBaniiax  it  a  M30Jinp0Bas- 
noii  nopTaJitHOH  Bene  noKasaji,  axo  BJieKTpiiaecKaa  cTHMyjiaqHfl  co- 
cyga  conpoBOHtflajiacB  BLiCBoCoKgemieM  nFE2;  iipeAuapHTejibHoe 
BBegeHne  HHAOMeTaqiiHa  ciiHMajio  3c[)([)eKT  cTHMyjiaqHii.  CimnaTHHe- 
ciiaa  genepBai];Hfl  cocy^a  npegOTBpamajia  o6pa30Banne  III’  npn 
ajieKTpocTHMyjifln;itH.  B  3KcnepiiMenTax  Ha  H30JiiipoBaHHOM  cepgu.e 
itptic  Gt9M  ii  Xiojicm3h  [Stam,  Hulsmann,  1977]  oSnapyHiHJiu,  hto 
iicromeime  iiopagpeHajiHHa  b  MiioKapAe  ripe^BapmejiBHOH  peaep- 
nHHH3au,H6H  >Kii both Lix  yMeHbinajio  BbixoA  Iir  b  liepcbyaaT. 

CxogHbie  flaHHbie,  CBiiAeTejibCTByioiipie  06  aimiBapmi  cnHTe3a  n 
0  BbicBoGoHigeHHH  111’  npH  cTHMyjiHii.iiii  CHMiiaTiiaeciiOH  peryjiauiiH 
ii  b  OTBex  na  BBeAenne  3K3oremioro  nopaApeHajiima,  6bum  nojiyaeHBi 
xaKJKe  ii  na  gpyriix  oprauax  [Brodiy,  Kadowitz,  1974;  Hamamdzic 
Malik,  1977;  Starke  et  al.,  1977;  h  apJ- 

9th  (JmKTbi,  oAHOBHanno  CBimeTejibCTByiomiie  06  aiiTHBaijHH  cii- 

CTOMbl  Iir  HOfl  BJIHHHHeM  KaTCXOJiaMHUOB,  H03B0JIHI0T  IICpCHTM  K 

paccMOTpeHiiio  Boripoca  o  tom,  Kanoe  BJinanne  111’  0Ka3biBai0T, 
b  cboio  onepeflb,  na  a^xJeKTbi  KaiexojiaMHHOB. 

CncTeMa  nr  Mo;iyjinpyeT  AeiicTBiie  KaTexojiaMHHOB.  9to  a^hct- 
BHe  peaJiHsyeTca  no  Tnny  oGpaTHoii  cbh3h  A®yMa  ochobhbimh  nyTH- 
mii:  1)  o6pa30BaBumecH  iioa  bjihahhcm  KaTexojiaMimoB  nr  bjihhiot 
Ha  BbiCBoSo/KAenne  HopagpeHajiima  H3  CHMnaTHaecKHX  xepMHHajieii 
ii  xeM  caMbiM  yMenbmaiOT  hjih  yBejiimiiBaiOT  ypoBenb  MegnaTopa  b 
3oue  bo3aghctbhh  na  3$(|)eKTopHbie  KJieTKii;  2)  o6pa30BaBiHHeca  nog 
BJIHHHHeM  KaTexojiaMHHOB  nr  orpaHHHHBaiOT  HJIH  y ch ji iib a io t  neno- 
cpeACTBeHiioe  Ae]®CTBHe  KaTexojiaMHHOB  Ha  3(Jx|)eKTopHbie  KJieTKH. 

Pe3yjibTaT  MOAyJinpyiomero  AeiicTBHa  nr  Ha  3cJ)c[)eiiTbi  KaTexoji- 
aMMHOB  oripeAejmeTCH  A^HaMHaecitHM  cooTHomenneM  $opM  nr  n 
3HaK0M  HX  AGHCTBIIH,  a  TaiiHie  XapaKTepOM  3(])(|)eiiT0pHbIX  KJieTOK. 
CxeMa  Ha  pnc.  44  npadjiiiHienno  OTpaacaeT  peajiH3an;Hio  yiiaaaHHbix 
nyTeii  (/  h  //)  MOAyJinpyiomero  AeiicTBiia  II T  na  a^eicr  KaTexoji- 
aMHHOB.  PaCCMOTpiIM  3TII  IiyTII. 

EojIbHIIIHCTBO  HMeiOIAIIXCH  Ii  IiaCTOHU];eMy  BpCMeHII  AaHHbIX  CBII- 
AeTejibCTByioT,  hto  npn  aiiTHBan,HH  CHMnaTHaecKOH  peryjiHAHii  b  u;e- 
jiom  paA©  opranoB  BbicBoSoniAaiOTca  III’  rpynribi  E.  Ohh  Bbi3biBai0T 
orpaniHienHe  aghctbhh  stoh  peryjiHAiiH  3a  caex  yrneTeniiH  BbixoAa 
MeAHaxopa  H3  CHMnaxHnecKHX  nepBHbix  oKoiiaanim.  9to  yrHeTeime 
ocyHi,ecTBJiHeTCH  3a  caex  AeiicTBiia  nrE  na  Ca-3aBiiciiMbm  MexaHHSM 
cciipenHH  HopaApeHajiHHa  b  MOAiSpane  oiiOHaainia;  npn  stom  bbixoa 
iiopaApenajiHiia  yMeiibinaeTCH,  a  odpainbiii  neiipoHajibUbiH  aaxBir 
lie  MeimexcH.  B  pe3yjibxaxe  KOjmaecxBo  uopaApeHajiinia  b  30He  A^ii 
ctbhh  yMeitbmaexcH  h  cooTBeTCTBeimo  orpaHiPiiiBaerca  AeiicTBiie 
MeAiiaxopa  Ha  3c[)(|)eiiTopHbie  KJieTKH,  a  b  qejioM  3(l)i{)eKT  B036y/K 
A6HHH  CHMnaTHHeciiOH  peryjiimiiH  0Ka3biBaeTCH  yMeHbmeHHbiM 
[Brodiy,  Kadowitz,  1974;  Iledqvist,  1977;  Wennmalm,  1976,  1978: 
Westfall,  1977]. 

Tan,  BeiiHMajiM  [Wennmalm,  1976]  na  H30jmpoBaimoM  cepAAt 
Kpojiima  c  coxpaHenHOH  inmepBaiiAieH  KOJiHaecTBeimo  noKa3aji,  tto 
3K30reHHbiH  IirE  yrneTaeT  BbiCBoGoHiAenne  nopaApenajiuHa  H3  ciiMna- 


TimecKiix  xepMHHajieii  b  MiionapAe, 
nponcxoAHiijee  b  otbct  Ha  CTimyjia- 
h;hh)  CHMnaTHaecKHX  nocTranrjmo- 
HapHblX  BOJIOKOH.  CoOTBeTCTBeHHO 
yMeHbmaeTca  mho-  h  xpoHOTponHbm 
3c[)(])eKTbI  3T0II  CTHMyjIHAHH.  B  TOH 
Hie  pa6oTe  ycxanoBjieHO,  hto  hoao6- 
noe  AedcTBiie  npncyme  ii  onAoren- 
iibiM  nB;  nog  BjinauiieM  cHMnaTii- 
aecKOH  CTiiMyjiaii,HH  odpaaoBamie  h 
bbixoa  Hr  H3  cepAAa  b  nep$y3aj- 
BoapacTajiii  ripiiMepno  b  3  pa3a, 
a  noAaBjieniie  ciiHxeaa  IIB  miAOMe- 
TaipiIIOM  ClIHMaJIO  3T0T  3(])(])eiiT  H 

y  b  e  ji  ii  hh  b  a  ji  o  bbixoa  HopaApeHajiHHa 
b  otbct  na  CTiiMyjianiiio  npiiMepHO 
b  2  pa3a. 

CxoAHbie  AaiIIIlje  iiojiyiinjiH 
CTapii  ii  coTpyAHiiitii  [Starke  et  al., 

1977]  na  H30JiHpoBaimoH  jieroaHoii 
apTepmi  ii  cepAAe  Kpoaniia.  Ilcnojib- 
3ya  npeABapiiTejiBiiyio  HiiKy6an;Hio 
apTepim  c  3H-HA,  ohh  noiia3ajiH, 
lITO  nrE  31iaMHTeJIbH0  CHH/KaJI  BBI- 
CBo6oHiAeHne  3H-HA  b  oxBeT  Ha  CTiiMyaannio  TpaHCMypajibiiBix  nepB- 
hbix  3JieMeHT0B.  Bbijio  H0Ka3aH0  TaKHte,  hto  11BE  yMenbrnaJi  bbixoa 
SHAorennoro  HopaApenaanna  b  cepAAe  b  otbct  na  CTiiMyjiaipiio  ciim- 
naTHaecKiix  nepBOB.  Taiioro  Hie  poAa  (JiaiiTBi  6bijih  nojiyaeHBi  b  onbi- 
Tax  Ha  H30JiHpoBaHHoii  nep<|)y3HpyeMoii  noAHiejiyAOHHoii  Hiejie3e  iipbi- 
cbi  c  coxpaiieHHoii  HHHepBau,HeH  [Hammadzick  Malik,  1977],  Haii3o- 
jinpoBaHHOM  ceMHBbiHocameM  npoTone  MopcKon  cbhhkh  [Stjarne, 

1978] ,  a  TaiiHie  Ha  cejie3eniie  itomiiii  [Hedqvist,  Brundin,  1969]. 

TaitiiM  oopa30M,  SojibmHHCTBO  HCCJieAOBaHiiH  OAH03Haano  cbii- 

AGTejibCTByiox,  hto  B036yHiAeiiHe  aApenepraaecKOH  peryjiaqHH  bbi- 
3biBaeT  bo  MHornx  oprauax  pa3JiiiaHbix  HiHBOTHbix  BbiCBoCoHiAeime 
Iir  rpynnw  E,  Koxopwe,  b  cboio  oaepeAt,  orpaniiaMBaiox  3$$eKT 
3Toii  cTHMyaaqiiii  nyTeM  yrneTenna  ocBoGontAeuiia  HopaApeHajiHHa. 
9Ta  CHTyaqHa  noiiasana  na  cxeMe  (cm.  pnc.  44).  B  Heiioxopbix  iic- 
cjieAOBaimax  6bijio  oSnapyHieno,  hto  A^nnaa  cirryaqiia  MOHteT  oc- 
jioHiHHTbca  o6pa30BanneM  nr  rpymibi  F,  oKa3biBaioiH;Hx  hpothbo- 
nojioHiiioe  AeiicTBiie,  t.  e.  yBejiHaiiBaioiqiix  bbixoa  iiopaApenaJiiina  H3 
TepMimajieii  h  cooxBexcTBeHHO  3(|H|)eKT  HopaApeHajiHHa  na  imuepBH- 
pyeMbiii  opraH  [Brodiy,  Kadowitz,  1974;  Hedqvist,  1977;  Terragno 
et  al.,  1976;  h  AP-]- 

Kaii  noiia3aiio  na  pnc.  44,  noMHMO  bjihhhhh  Ha  Mexami3M  bbicbo- 
SoHiAenna  ciiMnaTiiaecitoro  MeAHaTopa,  nr  MoryT  B03AencTB0BaTb 
TaiiHie  na  peajiii3au,Hio  3(|)(|)eKTa  KaTexojiaMHHOB  b  opranax  ii  TKaiiax. 
BojibmnHCTBO  paooT  b  3tom  iianpaBJieHHH  cBHAeTejibCTByiox,  hto 


Pnc.  44.  BjiiiKHiie  npocTarjianAH- 
□ob  {nr)  Ha  Bi.icBo6o>KAemie  nop- 
aApeHaaiiHa  {HA)  H3  ncpBHoro 
OKoiHiaHHH  (/)  n  na  a^ifieKj  KaTe¬ 
xojiaMHHOB  B  3(ji(f)eKT0pH0H  KJieT- 

Ke  {II) 

OCiiHciiemie  b  TeKCTe 
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BJiHHHHe  IIP  Ha  9<|)($eKT  KaxexojiaMHHOB  ocyipecTBPHeTCH  Ha  ypoBHe 
appenopepenxopoB  h  apeHHJipHKJia3Hoii  chctcmh  9(|)(|)eKTopHbix  KJie- 
fOK  [Butcher,  Baird,  1968;  Jacquemin,  1976;  Westfall,  1977; 
h  pp.].  Ha  pncymte  9to  BJinamie  o6o3HaueHo  cxpejiitOH  or  lli’E  k 
apeHHJipHKJia3e;  ono  peajnmyexcH  b  KJiexiie  no  xiiuy  oGpaxHoii  cbh3h 
b  Bnpe  yrnexeiinn  o6pa30BaHHH  pAM®.  3naif  axoro  bjihhhhh  onpe- 
pejinexcn  nan  $opMOH  nr,  xaK  h  xapaKxepOM  xkbhh.  Pe3yjibxaxbi 
HCCJieflOBaHHH  B  9TOM  HanpaBJIOHHH  BeCLMa  npOXHBOpeHHBH. 

IlanGojiee  H3yuemibiM  it  HacTOflipeMy  BpeMemi  npepcxaBJinexcn 
Bonpoc  O  pOJIH  UTE  B  MOpyJIlipOBaHHH  9CJ)(J)eKXa  KaxeXOJia.VlHHOB  H 
cHMiiaxHuecKoii  peryjinpHH  na  JKupoByio  TKaiiL  h  JKejiypoK.  llo-Bupn- 
MOMy,  b  oGoiix  cjxynaax  lil’E  orpannaiiBaiox  appenepriniecKoe  bjihh- 
inie  nyxeM  yrHexeiina  oGpa30BaiiHH  pAM®. 

,D,eHCXBHTejiLHo  ycxaHOBJieno,  hxo  b  ampoBoii  xitann  HF,  oGpa- 
ayioipnecH  nop  bjimhuhcm  KaxexojiaMHHOB  b  npopecce  pAM®-3aBii- 
CHMoro  jmnojiH3a,  orpaHH'iiiBaiox  jmnojiHxiniecKoe  peiacTBHe  Kaxexoji- 
UMHHOB  H  yMeHLUiaiOX  BBIXOA  B  KpOBI>  CBoGoAHblX  JKIipHbIX  KHCJIOT. 
3x0  orpaimueuue  peajinsyexcH  no  npHHpuny  oxpnqaxejibnoii  oGpax- 
Hoh  CBH3M  nyxeM  yrnexenna  BaaHMopeiicxBiiH  KaxexojiaMiinoB  n  ape- 
HiiJipHKJia3Horo  KOMnJienca  KJiexomoii  MeMGpaiibi  [Steinberg  et  al., 
1964;  Butcher,  Baird,  1968;  Jacquemin,  1976]  n,  bo3mojkho,  nyTew 
aKxuBaunn  <|)oc([)OAU3cxepa3bi  pAM®  [Orloff  etah,  1965].  Ha  pnc.  45 
npepcxaBJiena  cxena  paHHoro  MexammMa. 

HMeiomneca  k  HacxonipeMy  Bpewenn  paHHbie  n03B0Jiai0T  nojia- 
raxb,  uxo  xaitiiM  nee  nyxeM  nTE  orpamiunBaioT  peiicxBHe  B03Gy>Kpe- 
hhh  aApeneprnuecKon  peryjmpnH  Ha  >KejiypoK  [Butcher,  Baird, 
1968;  Cohen,  1975;  Kawarada  et  al.,  1975;  Robert,  1975;  Ruoff,  1977; 
Segawa  et  al.,  1977]. 

BMecxe  c  xeM,  nan  CBHpexejibcxByiox  paHHbie  MHornx  aBxopoB, 
b  GojibmnncxBe  xnanen  11T  Bbi3biBaiox  aKXHBapnio  apeHHJipHKJia3no- 
]’0  KOMnJieiica  n  yBejinnenne  cnnxe3a  pAM®,  npn  oxom  HanGojibmee 
AehcxBiie  oKa3biBaiox  1IFE  n  Menbmee  —  Apyrne  <|)opMbi  1IT,  HrF 
naipe  BooGrpe  He  bjihhiox  Ha  apeHnjipiiKJia3y,  a,  nanpoxiiB,  cTHMy- 
jiirpyiox  ciiHxe3  pFM®  [A/Kxhxhh,  1978;  Perkins,  1975;  Jacquemin, 
1976;  Westfall,  1977;  n  pp.]. 

Ilenoxopbie  paGoxbi  CBHAexejibcxByiox  o  cxoAcxBe  ii  appiixHBHO- 
cxh  peiicxBHH  lil'E  n  KaxexojiaMHHOB.  B  paGoxe  Kjienna  n  JleBH 
[Klein,  Levey,  1971]  Gbijio  ycxaHOBJieno,  nxo  HTE  aKXHBiipyiOT  ape- 
HHJiAHKJiaay  b  roMorenaxe  MHOKappa  MopcKOH  cbiihkh.  B  nccjiepo- 
BanuHX  Ha  upwcax  Gbuio  noKaaano,  uxo  BBeperme  HnxaKTiibiM  jkh- 
botiihm  HBEz  BbiswBaex  yBeJinuenne  b  Mnoitappe  copep>KaHHH 
pAM®,  a  BBOAeHne  imruGHxopa  cnHxe3a  Hi1  —  HiipoMexapima  chii- 
Maex  noA'BSM  copepniamiH  qAMO,  oGycjioBJieniibiH  aKTHBapneii  ap- 
peHepriinecKoii  peryjinpHH  cepppa,  Koxopan  Gbuia  Bbi3BaHa  cynteHneM 
aopxbi  [Limas,  Fugan,  1974].  Ha  cpesax  nopw  M03ra  Kpbicw  Gmjio 
noKaaano,  hto  nTE2  yciuiHBaex  anxiiBupyioipee  peiicxBiie  nopap- 
penajinna  Ha  ciraxes  pAM®  b  neiipOHax,  npn  3xom  paiinan  aiixnBa- 
qnn  ocymecxBJiHJiacb  nyxeM  HenocpeACXBennoro  peiicxBnH  IirE2  na 
npopecc  ciinxe.'ia  pAM®,  xan  nan  b  cnepnajibHbix  oribixax  Gbijio  ho- 


Ka3aHo,  uxo  nTE2  yBejinaiiBaei  BKJiio'iemie  Meuenoro  apemijia  b 
pAM®.  ni'  rpynnbi  F  b  bxom  cjiyuae  ne  0Ka3biBajin  niiKaKoro  peiicx- 
Bim  [Berti,  Folco,  1975].  Cxoahwc  Aannbie  nojiyneiibi  na  kocxhoii 
xKaHH  [Jiu-Huey-Ju,  Wells,  1976]. 

B  qejiOM  H3Jio®eHHoe  noKa3biBaex,  hto  yciuieHHe  aApenepmue- 
cKoro  bjihhhhh  Ha  pa3JiHiiiibie  opraHbi  h  yBeJinueniie  BbicBoGo>KAe- 
iiiiH  b  HHX  HopappeHajiHiia  npiiBopHT  k  aKXHBapiiH  cnnxe3a  h  BbiAe- 
JieiiHH  HF  rpynnbi  E,  noxopbie  no  Tiiny  oGpaxiioii  cbh3h  Moryx 
orpannnHBaxb  AeiicxBne  KaxexojiaMHHOB.  3xo  orpannuenne  Momex 
poajiii30BaxbCH  3a  cnex  yrnexeHHH  BbicBoGon^AeHHH  HopaApenajiima  hs 
CHMiiaxHuecKHx  xepMHiiajien,  kbk  oxo  noKa3ano  AJin  cepppa,  ceMeii- 
noro  KanaxiiKa,  noAHiejiyAounoH  ®ejie3bi,  cejie3eHKH,  cocypoB  miio- 
mx  opranoB,  a  xaioim  3a  c>rex  yniexeimn  npopecca  b 3 a h m o a e ii c x b n h 
KaxexojiaMiinoB  c  aApenopepeiixopaMii  3(|)(J)eKxopnon  KJiexKH,  nan  oxo 
ycxaHOBJieno  ajih  JKiipoBoii  tkuhh  h  JKejiypKa.  3xot  Mexanii3M,  nan 
noKa3aHo  niiJKe,  AeiicrBUTejibiio,  nrpaex  Ba>KHyio  pojib  b  npepynpejK- 
AGiihii  CTpeccopnbix  noBpe^AeHiiii  BiiyxpeiiHiix  opraHOB. 

Apyroii,  He  Menee  Baumwii  MexaHH3M,  3a  caeT  noxoporo  HF  nr- 
paex  pojib  b  npeAOXBpaipeHiiii  CTpeccopnbix  noBpe?KAeHHM  hjih  Go- 
Jie3Hen,  noxenqiipyeMbix  cxpeccoM,  CBH3aii  c  xeM,  uxo  btii  coeAnne- 
huh  oGjiapaiox  npnMbiM  Haxpiin-ypexH'iiecKnM  n  BasoAHJiJiHxaxopHbiM 
AeiicTBHHMii,  a  b  uxore  BH3biBaiox  Bbipa/KeHHbiii  aHXHcnacxHuecKHH 
II  riIH0XeH3HBHbIH  9(|)(J)eKT.  UpHMblM  HaxpiIH-ypeXHUeCKHM  II  Ba30- 
AHJiHxaxopHbiM  AeiicxBiieM,  Kan  ycxanoBJieHo,  oGjiapaiox  nrEi, 
nrE2  ii  nrA  [Lee,  1969].  HanGojiee  aKTHBHbl  B  9X0M  OXHOmeilHH 
nFA;  cimxe3HpyeMLie  b  M03r0B0M  cjioe  nouen,  HTA,  no-BHAHMOMy, 
HBJIHIOXCH  eAnHCXBenHLIMII  piipKyjIHpyiOipnMH  B  KpOBII  nr,  xaK  KaK 
nrE  pa3pymaioxcn  b  Jiernnx  [Hamberg,  Samuelsson,  1966]. 

Ha  ocHOBe  axiix  paHHbix  mojkho  paccMoxpeTb  (JiaKTbi,  Henocpep- 
cxBeimo  xapaKxepH3yioin;He  AeiiciBne  nr  Kan  (|)aKxopa,  npepynpeJK- 
Aaiotpero  cxpeccopHbie  noBpeniAGHHH  hjih  npoBopiipyeMbie  cxpeccoM 
3aGojieBaHHH. 

HanGojiee  nexiio  npo^HjiaKTimecKHii  9(]x|)eKT  nTE  npouBjinexcH 
b  hx  cnocoGHocxn  npepynpeHtAaxb  pa3Biixne  H3Benubix  nopaJKenHH 
cjih3iictoh  JKejiypKa  npn  pa3JiiiHHbix  cxpeccopiibix  B03AeiicxBHHX. 
Tait,  b  paGoxe  KaBapapa  h  coxpyAHHKOB  [Kawarada  et  al.,  1975] 
Kpbic  nopBeprajiii  HMMoGnjiH3apHoniioMy  2-nacoBOMy  cxpeccy.  3xo 
BosAencxBHe  npiiBOAHjio  k  oGpa30BaiiHio  H3B  b  jicejiypHe  b  90%  cjiy- 
naeB.  npepBapHxejibHoe  BBepenne  nFEi  b  po3ax  ot  1  —  po  5  mt/kt 
npepoxBpaipajio  oGpaaoBaimc  H3B,  npnneM  9(Jx|)eKx  aanuceji  ox  po3i,T 
nr:  npn  po3e  1  mt/kt  h3bi»t  oGpa30BbiBajiHCb  b  65%  cjiyuaeB,  npn 
pose  2  mt/kt  —  b  43%,  npn  po3e  4  mt/kt  h3bbi  oxcyxcxBOBajin.  KaK 
Gbijio  rioKasano  Bbime  (cm.  tji.  V),  hphhhhoh  H3BeiiHbix  noBpc?Kpe- 
HHii  JKejiypna  npn  cxpecce  HBjinexcH  cnepyioipan  penb  coGwxhh: 
cxpecc  Ba30KoncxpiiKpHH  b  HtejiypKe-^ouaroBaH  nmeMHH  cjihsh- 
cxon  oGojiohkh  -*■  napymeHHe  pe.3HcxeHXHocxn  k  nepeBapiiBaioipeMy 
pe&CTBHio  JKejiypoMHoro  coma.  B  cooxBexcxBiiH  c  bxhm  3aipiiTiiaH 
pojib  nrEi,  no  MHeHHK)  aBXOpOB,  COCXOHX  B  CHHXHII  OCIIOBIIOrO  3BCIia 
u,enn  —  Ba30K0HcxpiiKpnH. 
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IIocKOjTBKy,  no  naHHUM  Ce- 
raBa  n  coaBTopoB  [Segawa  et  al., 
1977],  nr  He  bjihhiot  Ha  060- 
poT  nopappeHajiHHa  b  >KejiypKe, 
TO  MOJKHO  npeflnOJIO>KHTL,  HTO 

nx  fleiicTBiie  na  appenepniHe- 
cKyio  peryjiHpmo  HceJiyffKa  ocy- 
mecTBJineTCH  ne  no  nyra  orpa- 
HH'ieHHH  BBicBo6o>K/i,eHim  Hopap- 
peHajiima,  a  cnopee  no  nyra 
bjihhhhh  na  aji;eHiiJmuKJia3nLm 
KOMnjieitc  MeM6pan  KJieTOK  >ne- 
jiypi<a.  J^eiicTBirrejiLiio,  b  pa6o- 
Te  Earaepa  n  Baiippa  [Butcher, 
Baird,  1968]  noiiasaiio,  bto  nr 
ciiMJKaioT  coAep/Kamie  pAMO  b 
/KOJiygne,  Koropoe,  Kan  noKa3a- 
ho  b  HCCJieflOBaHHH  Pyo$$a 
[Ruoff,  1977],  b  3HauHTejibnoH 

Mepe  B03pacTaeT  npn  BBepeimH  KaTexoJiaMHHOB. 

TamiM  o6pa30M,  3amnTHoe  peiicTBiie  nr  ripomB  o6pa30BaHHH 
crpeccopHLix  H3B,  no-BHpHMOMy,  onpepejineTCH  nan  nenocpeACTBen- 
HBIM  Ba30AIIJIJIHTaT0pHLIM  fleHCTBHeM  3THX  COegHHeHIIH,  TaK  H  HX  peH- 
CTBIieM  I?aK  (J)aKTOpOB,  OrpaHHHHBaromHX  BJIHHHne  KaTeXOJiaMHHOB. 
3naBHTejiLHLin  unrepec  b  3tom  njiane  npepcTaBJineT  pup  uccjiepo- 
BaHHH,  b  KOTopwx  noKaaaHO,  HTO  yrHeTeirae  ciiHTe3a  nf  b  JKejiypKe, 
BBi3Bannoe  BBepeimeM  iiHAOMeTapima  hjiii  acnnpima,  3aKOHOMepHO 
BbisbiBaeT  oSpaaoBaHiie  hsb  [Cohen,  1975;  Robert,  1975;  Segawa  et  al., 
1977].  B  nacTHocTii,  CeraBa  n  coaBTopbi  [1977]  ycTaHOBiijiii,  mto  y 
KpLic  BBepemie  niiAOMeTapima,  BH3biBaBmee  cHiivKenne  criHTe3a  nr 
na  86%,  npiiBopiuio  k  o6pa30Bamno  H3B  b  /KeJiypKe  b  90%  cjiyuaeB. 
nocKOJiBKy  HHrnSuTopbi  cniiTe3a  nr  MoryT  Bbi3biBaTb  o6pa30Bamie 
hsb  b  >KejiyAKe  n  603  cxpecca,  to  mo}kho  npepnojiaraTb,  uto  b  ycjio- 
BH HX  CTpecca  3amiiTHaH  4>ynKpHH  nr  onpepejmeTCH  He  tojibko  peft- 
CTBIieM  OrpaHHHHBaiOntHM  Ba30K0HCTpHKT0pHbIH  3$$CKT  KaTexojia- 
MIITIOB,  HO  H  KaKIIM-TO  CnepH^HHeCKHM  BJIIIHHHeM,  B03M0JKH0,  CBH- 

3aHnMM  co  CTaCnjinaanuen  KjieTonnbix  MeMbpan. 

BosMOJKiian  pojib  TIT  b  npepynpeJKpeimii  noBpewpeHHH  cepppa 
npn  crpecce  iisyueHa  Meiibuie  n  BbiHBJiHeTCH  Tpypiiee,  n6o  nr,  KaK 
bbiJio  nonasano,  MoryT  npn  onpepejieHiibix  ycjioBnax  cbmii  aKTiiBH- 
poBaTb  apeniiJipHKJia3y  h  ycyrydjiHTb  appeHepririecKHH  3$$eKT. 

Baiidojibimm  HiiTepec,  Ha  Ham  B3rjrnA,  npepcTaBJimoT  pe3yjibTa- 
tbi  HCCJiepoBamrii  ryAS'bnpHacona  n  coTpyAHHKOB  [Gudbjarnasor  et 
al.,  1978].  B  axon  pa6oTe  conocTaBHHJiH  Bjmnnne  pjiHTejibHoro  BBepe- 
hhh  BHTaMHHa  E  h  pbiSbero  JKnpa  (b  pneTe)  Ha  cMepTnocTb  Kpwc 
ot  H3onpoTepeHOJia,  BBopimoro  pBaJKpM  no  20—40  mt/kt  c  HHTep- 
bbjiom  24  naca.  BnTaMim  E  Bbi3HBaji  3HannTejibHoe  yBejiiiueHne  co- 
AepjKamiH  npeAiuecTBeHHHKa  nr  —  apaxnpoHOBOH  KncjioTbi  b  $oc- 
(JjoJinnnAax  cepppa,  a  pbibnn  >Kiip,  HanporaB,  Bbi3biBaji  6ojiee  neM 


ABynpaTiioe  cnnjKeniie  copepjKamiH  apaxiiAonoBoii  khcjiotm  b  $oc- 
cDojinnupax  cepApa.  Oba3aJiocb,  hto  npn  peiicTBHH  nsonpoTepenojia 
y  KOHTpojibiibix  /KiiBOTHbix,  He  nojiypaBiHHx  BHTaMHH  E  n  copep>Ka- 
ipnxcn  Ha  cTaHAapTiioH  pneTe,  cMepraocTb  cocTaBJuuia  50%;  y  mu- 
EOTHblX,  nOJiyraBUIIIX  BHTaMHH  E,  CMepTHOCTb  COCTaBAHJia  JIMIHb 
25%;  JKHBOTHbie,  nojiynaBmne  b  cocxaBe  pneTbi  pbioiiii  >Kiip,  nop 
BAiiHiiiioM  H3onpoTepenoAa  iiorndajin  b  100%  cjiyuaeB. 

3tii  AaHHbie  no3BOjmiOT  nojiaraTb,  tito  aaipiiTiioe  peiicTBiie  bhth- 
Mima  E  6bi;io  CBH3aH0  c  Ten,  bto,  coapaBan  b  MHOKappe  yBejiimeii- 
Hbiii  pe.aepB  HenocpepcTBennoro  n pe  pmecTBeiiHHKa  IIB,  on  cnocoo- 
ctbobuji  aKTHBapiiii  cHHTe3a  II RE ,,  KOTopwii,  pan  6buro  noKaaano 
Bbiinc,  od-xapaeT  peiici biiom,  orpaHimiiBaioipiiM  BJiHHiine  i»aTexoAa- 
miihob.  ycyryojrmomee  JierajibHbin  ac])c[)eKT  naoirpoTepeHOAa  bjihh- 
11  ne  pbidbero  JKHpa,  obijio  odycjioBJieiio,  no-BiipifMOMy,  Ten,  mto  oto 
coepiiHemie  Bbi.u.iBajio  cmm^eHiie  copepHtamm  apaxiipoiroBon  khcjio- 
Tbi  b  (])0C(])0JiHiiHpax  MHOKappa  11  to.m  caMMM  jmriidii |K)iia.To  chhtob 
JJPE  n  cooTBeTCTBemio  ero  npoTiiBOKaTexojiaMiiHOBoe  aaipinuoe 
peiicTBiie.  I  amiM  o6pa30M,  IIP  MoryT  iirpan.  cyipecTBeHiiyio  pojib  b 
npepyiipeHvpenHH  appeHepruuecKiix  11,  b  uacTiiocTH,  cTpeccoabix  110- 
Bpe/KpeHHii  BiiyTpeHimx  opraHOB. 

P>  BecbMa  jipKoii  (JjopMe  npoaBJiHioTcn  rHnoTeH3HBnoe  h  npo(])n- 
jiaitTHHecKoe  peiicTBHH  EPE  npn  runepTOHHH,  nanpiiMop  npn  na- 
cJiepcTBeHHon  rnnepTOHHH  >kiibothwx,  paaBimie  KOTopoii  iium  ypa- 
jioci.  aapep>KaTb  nocpepciBOM  apanTapnii  k  1'hiiokciih  (cm.  tji.  II). 
Tan,  iianpiiMep,  Koen  c  coaBTopaMH  [Cohen  et  al.,  1973]  noKa3a.uii, 
hto  pAHTe.TbHoe  BBepeHiie  KpwcaM  c  BbipauxeimoH  HacAepcTBennoH 
nmepTOHiieH  npepmecTBeHHHKa  IIP  —  apaxiipoiioBon  khcjiotm  npn- 

BOAHT  K  AOCTaTOMHO  CTOHKOMy  rnnOTeH3HBHOMy  3(|)(|)eKTy.  flePlCTBHe 
3to  MO/KeT  dbiTb  npepoTBpaHi,eiio  BBepemreM  HHpoMeTapHHa,  iiririidn- 
pyiomero  oopa.30BaHne  IIP  113  apaxiipoiioBon  khcjiotm,  h,  c.xepoBa- 
TeAbllO,  OHO  3aBHCIIT  OT  aKTIIBapHII  CIIIITe3a  I1PE  h  1IPA,  odjrapaio- 
ipnx  BaaopHAAHTaTopHbiM  11  aHTHappeHeprauecKHM  AeiicTBHeM. 

AiiaAoriimibie  pesynbraTbi  Sbijiii  no.Ty'ieiibi  Comoboh  [Somova, 
1977],  KOTopan  nonasana,  no  piieTa,  oooraipciinaH  ppyruM  lipep- 
uiecTBeHiiiiKOM  nr  —  jiimojieHOBOH  khcjiotoh,  npepoTBpaipacT  pa3- 
BiiTiie  cojieBoii  riinepToiiiin  y  Kpbic  h  BbiabiBaeT  aKTHBapnio  cHirre3a 
np  npH  OAHOBpeMeHIIOM  CHHJKeHHH  aKTIIBHOCTH  pCIIIIIia  II  KOHpeilT- 
papim  KaTexoAaMiiHOB  b  nAa3Me  npoBii. 

B  nOJIIIOM  COOTBeTCTBIIH  C  3TIIMII  3  Ken  e  pi  I  m  e  H  T  a  A  b  II  bl  M II  paiiHbi- 
mii  6mji  OTMenen  nenocpeACTBeHHbiir  rHnoTcii3HBHbiit  h  iiaTpiniype- 
THnecKHii  3$(])eKT  EPE  ii  ni’A  npn  rnnepToimnecKOH  6ojie3HH  y  aio- 
peii  [Lee,  1969 ] .  Eo3H<e  OeprpocceH  n  Ten  Xoop  [ Vergrossen,  Ten 
Hoor,  1975]  coocipibui,  tito  piieTa,  ooorameHiian  JiimoAenoBOH  kiic- 
aotoii,  npiiBopiiT  k  CHiimeHiiio  apTepnajibiioro  paBAeiniH  y  oojibiibix 
c  TpaH3iiTopnon  riinepTOHiieii. 

XaKiiM  oopa30M,  necoMiienHO,  hto  undijnupoeannoe  ajiuMeurapHo 
yeeAUHeuue  6uocuHre3a  II T  MODicer  crarb  odnuM  U3  cpanropoe,  npe- 
riHTCT6lJWU{UX  pa38UTUK)  sunepTOHuu. 

8  3.  Meepcoii 


c>kk  rr 


Phc.  45.  CxeMa  orpaiiH'ienHa  Jinno- 
iniTiuiecKoro  peficTBiia  KaToxo.iaMn- 
hob  npocTarjtanpnnaMii  [no  Jao- 
[juomin,  1976] 


224 


225 


CymecTBeimo,  mto  cTpecc-cnHflpoM  na  ocHOBe  paccMOTpeHHbix 
Bbirne  MexaHii3MOB  TaK/Ke  mohcct  anx  1 1  b  11  p  o  b  a t b  chht63  IIFE  ii  UFA. 
CjieflOBaTejiBiio,  MHoroKpaiHoe  noBTopemie  CTpeccopHbix  cirryapHii  c 
nocxeneHHoii  aAaiiTapiieii  k  iiiim  mo/Kgt  c  6oJibmoiT  flOJieii  BepOHTHO- 
cth  npiiBecxH  k  CTapiioHapiioTi  aKTHBapim  ciiHiesa  Fir,  KOTopaa 
<>Ka>KeTCH  b  3tom  cjiynae  oahhm  113  3Bem>eB  3Toii  a;iaiiTannii  —  Ofl- 
hhm  ii  3  (|)  aKT  op  ob  apanTapim  k  CTpeccop  H  bl  M  CIITyaHmiM. 


AHTiioKCHflaHTHwe  (JiauTopbi  oprami3Ma 
i;ai»  cncTCMa  ecTCCTBeHHoii  iipo^HijiaKTiiKii 
CTpeccopHbix  ii  riinoKcimecKiix  iioi$pe>KfleHiiH 


AuTiiBamiH  rAMK-CHCTeMbi  roaoBHoro  Mosra  h  chctcmw  npocxa- 
tji an;  1,11  ii ob  b  opranax-MHHieiiax,  a  xaiOKe  Apynix  xopM03iibix  h  mo- 
AyJiHTopHbix  cncxeM  peiixpajibiioro  ii  nepmjbepHHecKoro  ^eucTBHK  ne- 
coMHenno  orpaHHiiHBaeT  cTpecc-cini^poM  ii  mo?kct  nrpaxb  pojib  u 
npeAyiipewfleHHH  CTpeccopHbix  noBpoK/ieimii.  Oaihiko  iipeACTaiuieH- 
iibie  Bbirne  3KcnepHMeHTajiBHbie  AaHHbie  0flH03iiaHH0  CBHAeTejibCT- 
ByioT,  mto  npn  AOCTaTOHHO  th>kcjiom  cTpeccopuoM  B03AeiiCTBllH,  He- 
CMorpa  na  (fiyuKpiiomipoBaiiiie  chctcm  ecTecTBemioH  npo$iiJiaKTHKH, 
peaJiH3yeTca  3HaHHTejibHaH  h  AJiiiTejibiiaa  aKTHBapim  110JI,  npoHB- 
jiHioipancH  HaKonjieHHeM  rHAponepeKiiceii  jKiipHbix  khcjiot,  Koropbie 
lioBpeaiAaioT  KJieTOHHbie  MeMopaiibi. 

OaKTBI  CBHAGTejIBCTByiOT,  MTO  IIMeHHO  nepe3  aKTHBapHIO  IIOJJ 
peajiH3yeTCH  pojib  cTpecc-CHHApoMa  b  araojiorHH  3a6ojieBaHHH  kpobo- 
oopaipeHHH  ii  onyxojieii.  TaKHM  o6pa30M,  HaMenaeTCH  npeACTaBJie- 
Hiie,  mto  penb  coobiTiiii  cxpecc  -*■  aKTiiBapua  TTOJI  noiipeiKAemie 
cocraBJiflex  Banmoe  o6ipee  3Beno  b  naToreneae  ochobhmx  3aoojieBa- 
HIIH,  OrpaHHHIIBaKHpHX  AJlMTeJIbHOCTb  JKH3HH  MeJIOBeKa. 

caMoro  nocjieAHero  BpeMemi  pojib  aKTHBapim  IIOJI  b  naxo- 
jioniH  3$(J)eKTHBHO  iisynajiacb  Ha  npiiMepax,  b  kotopbix  stot  npopecc 
aKTHBiipoBaJica  rimepoapHHecKOH  OKCHrenapiieH,  HOHii3iipyioipiiM  03- 
jiyaeHHeM  h  aBHxaMHH030M  E.  IIpn  Bceii  BaamocTH  3thx  (JiaKTopos 
on  ii  ace,  BMecTe  B3HTbie,  BCTpenaiOTCH  HeH3MepHMO  pe>Ke,  lieM  cTpec- 
copiiaa  aKTHBaniiH  IIOJI,  Koxopaa,  n  o  -b  ii  ah  m  om  y ,  MHoronpaTuo  no- 
BxopneTCH  Ha  npoTHHteHHH  Ka>KA0ii  hhahbh  Ay  a  jibhoh  >KH3HH.  0'ie- 
bhaho  AaJiee,  'IT0  se  Bee  CTpeccopiibie  CHTyapim,  Bbi3biBaioipne  aKTii- 
Bapmo  TTOJI,  npHBOAHT  k  Sojigbiihm.  3to  caMO  no  ce6e  yiiaabiBaeT  na 

cyipecTBOBamie  b  opraHH3Me  Mexaiiii3M0B,  orpainiHiiBaioipiix  a-'ih- 

xejibiiocxB  ii  HHxeHCHBHOGTB  aKTHBapiiH  IIOJI  ii  npeAynpejKAaioipHX 
CTpeccopHbie  noBpejKA6HHH  Ha  ypomie  Mewopan.  Tanoro  poAa  aHTii- 
oKCHAaHTHHe  CHCTeMBi,  peryjiiipyiomHe  IIOJI,  AeHCTBHTejiBHO  cyipe- 
CTByioT,  h  AJifl  opeHKH  hx  pojiii  b  npeAynpe>KAeHHH  CTpeccopHbix  no- 
BpeJKAeilHii  II  HCII0JIL30BaHHH  MeTaflOJIHTOB  (aHTHOKCHpaHTbl)  c 
pejibio  aKTHBHOH  npo(|)iiJiaKTMKn  TaKHX  noBpeHiAeHim,  neooxoAHMO 
KpaTKo  ocTaiiOBHTBCH  na  caMOM  cyipecTBe  npopecca  IIOJI. 

Teopiia  penHBix  CBoSoAHopaAHKajiBHbix  peaKpan  nepeKucHoro 
OKHCJieHHH  JIIinHAOB  BOSHIIKJia  Ha  0CH0B3HHH  IICCJieAOBaHHH 


A.  H.  Baxa  [1897],  H.  H.  CeneHOBa  [1934],  H.  M.  SManyajm  ii 
coaBTopoB  [1965],  Pojib  stoto  npopecca  b  HopMe  ii  naTonornii  hbii- 
Jiacb  npeAMeTOM  MnorocTopoimiix  uccjieAOBaHiiir  B.  II.  TapycoBa 
[1957],  10.  A.  BjiaAHMnpoBa,  A.  II.  ApnaKOBa  [1972],  B.  B.  Cnn- 
pinieBa  [1974],  B.  B.  EypjiaKOBoii  n  coTpy/imiKOB  [1975],  10.  IT.  Ko.i- 
jiobb  [1975],  B.  E.  Karana  n  coxpyAHHKOB  [1976]  ii  AP-  IIsbgctho, 
mto  CBo6oAHopaAHKajibnoe  okhcjighhg  cocTaiuiHex  neo6xoAHMoe  3Be- 
ho  Taiviix  ?KH3neHH0  BaiKiibix  upopeccoB,  Kan  iiepenoc  ajieKxpoiioB 
MiioniMii  (JuiaBHiioBbiMH  cJicpMeiixaMii,  OKHCJIHTGJIBHOG  (])OC(|)OpHjni- 
poBaime  b  mhtoxoiiaphhx,  npoBeAenne  nepBiioro  HMnyjiBca  ii  kjig- 
TOHHOe  AGJIGIIHG.  IlepGKIICHOe  OKHCJieHHe  JIIIHHAOB  nOCTOHHIlO  npoxe- 
KaeT  b  KJiexoHHBix  Me.Mopaiiax,  mGhhgx  hx  jihiihahwh  cocTaB,  a  xeM 
caMbiM  aKTUBHOCXB  JiHnnA3aBHCiiMBix  m  e  m  6  p  an  1 1  ocb  a : !  a  ii  ii  i.t  x  cJiepMen- 
XOB,  K  KOTOpbIM,  110  CyipeCTBy,  0XH0CHXCH  BCG  0GH0BHBI6  (JlGpMGIlT- 
IlblG  CI1CTGM bl  OpraHH3Ma.  TaKHM  o6pa30M,  IIOJI  HBJIHeXCH  IIOpMaJIb- 
HbiM  npopeccoM  MGxaCojni3Ma,  Koxopbiii  HrpaGT  pojib  neo5xoAHMoro 
3Beua  b  /Kii3iieAe>iTejibH0CTii  HopMajibiioro  opraHH3Ma  h  ero  apan- 
TapiiOHiibix  peaKpiiHx.  Llpe3MepHaH  aKTiiBapun  stoxo  npopecca  ii 
iipeBpaipemie  ero  b  3Beno  naioreHesa  Ba^KHefiuiHX  6ojie3Heii  npeA- 
CTaBJiHGT  coooii  HBJieniie  toto  H?e  MacniTaoa  n  3HaiieHiiH,  mto  h  ana- 
jioriiMiioe  «npeBpaipeiiHe»  CTpecc-ciiHApoMa  ii3  3Bena  aAanTapiiii  b 
3BGH0  naToreHe3a. 

OaKTopoM,  iipeAoiipeAe.THioipiiM  Tanoe  npeBpaipeHiie  hjih,  nanpo- 
thb,  npeAOTBpaipaiorpHM  ero,  hbjihgtch  cooxHouieHHe  npooKCMAaHT- 
hbix  h  aHTiioKCHAaHTHbix  ciiCTeM,  KOTopoe  B.  B.  CmipiiMeB  [1974] 
yAanno  onpeAeniiJi  nan  «aHTiiOKCHAaHTHbiii  cxaTyc  opraHH3Ma». 

IlHTepecyioipiie  Hac  b  stom  H3JiOH{eHHH  aHTiiOKCHAaiiTHbie  criCTe- 
Mbi,  orpaHiiMHBaioipHe  IIOJI  n  npeAynpejKAaioipiie  xeM  caMbiM  no- 
BpeJKAeniie  MenCpan  npn  CTpecce,  peajiH3yiOT  cboh  3(])^)eKT  b  coBep- 
meHHo  onpeAejieHiibix  3BeiibHx  pemi  IIOJI.  HaMajioM  npopecca  IIOJI 
hbjihgtch  o6pa30Bamie  aKTHBHbix  (Jiopw  KiicjiopoAa  nyTeM  oahobjigkt- 
poHHoro  BOCCTaHOBJieHiiH  KiicjiopoAa  AayxBajieHTHbiM  >Kejie30M,  koto- 
poe  HMeeTCH  b  6noMGM6paHax  nan  b  cbo6oahom  (]iopMe,  Tan  n  b  co- 
cTaBe  npocTeTiiMecKiix  rpynn  HeKOTopbix  c|pepMeHTOB: 

+H  + 

02  +  Fe2+  — >  Fes+  +  H  02* .  (0) 

PapuKaji  H02  ii  o6pa3yioipnecH  H3  Hero  Apyrne  aKTHBHbie  (JiopMbi 
KiicjiopoAa  HBJIHIOTCH  HHHpHaTOpaMH  CB060AH0paAHKaJIbH0r0  0KMC- 
JieilHH  JIIIHHAOB.  06o3IiaMIIB  HeiiaCbimeilHblH  HIIipHOKHCJIOTHblH  OCTa- 
tok  b  MOJiCKyjie  jinniiAa  nan  RH,  mo?kiio  aanncaTb  cjieAyioipyK)  pe- 
aKpiiio  b  cucTeMe  IIOJI,  rAe  o6pa3yeTCH  >KiipiioKHCJioxnbiH  papiiKaJi: 

H02’-(-RH->R'-p  H.,02.  (1) 

06e  paccMOTpeiiHbie  peanpiiH  o6o3iiaMaioTCH  KaK  peaKpmi  hhhphh- 
poBaiiiiH  penn.  B  Harniix  yc.noBHHx,  npn  CTpecce  h  ii36biTKe  KaTexo- 
JiaMHHOB,  BepOHTHbIMH  (JiaKTOpaMH,  aKTHBH3HpyiOipiIMH  IIHHpiiapiIK), 
HBJIHIOTCH,  KaK  yKa3bIBaJI0Cb,  npOAyKT  0KI1CJIGHHH  KaTeXOJiaMHIIOB 


226 


3* 


227 


(appeHOxpow)  n  ii36e»itok  Kiicjiopopa.  OopasoBanmnfiCH  npu  iiminna- 
HHH  papimaji  R*  B3aiiMopeiicxByex  c  MOJieKyjinpubiM  KHCJiopopoM, 
b  more  oopasyexcrr  nepeKHCHbiii  papnKaji  R00  : 

R- +  O,_*R00\  (2) 

nepeKHCHbiii  papHKaji  pearapyeT  c  hobbimh  HmpiioKHCJioxHbiMH  oc- 
TaTKaMH,  b  pcsyjibTaTC  nero  oopasycxcn  MOJieityjia  rnpponepeKHCii  n 
BiioBb  nofiBJiiieTCfi  >KHpHOKHCJioTHMH  papHKaji: 

ROO'  +  RiH  — >  ROOH  R'i. 

PeaKRHH  (2)  II  (3)  oSecnemiBaiox  iiaKoimeiine  rnpponepoKiiceii 
h  coxpaHeime  iiermiennoro  KOJinpecTBa  o6pa30BaBiHHXCfi  b  peay.m,- 
xaxe  HHHRHapHH  papiiKajiOB,  noaTOMy  ohii  ofioana'ieiibi  uait  peaKRUii 
npopojmseiiHH  pen h  HOJI.  B  pajibnenmeM  peaimsyercH  paaBexBJic- 
iiiie  pemi  IIOJI,  b  pe3yjibTaTe  Koroporo  kojiiihcctbo  ciiouopiibix  papii- 
kbjiob  mo>K6T  jiaBHnoo6pa3Ho  HapacTaTb  sa  cnex  peaKpnii  (4)  n  (5). 

ROOH  +  Fe2+-»RO'  +  OH-  +  Fe3+,  (4) 

ROOII  +  RH*  -»  RO'  +  R*  +  H.,0.  (5) 

OpnaKo  b  ecTCCTBeHiibix  ycjioBHHx  o6bi>nio  lie  nponcxopiiT  neor- 
paHHneHHoro  naKOHJieHHH  cboGophmx  papima;ioB  n  rnpponepeKiicen, 
Koxopbie  HOMiniyeMO  npiiBejm  6h  k  GbicTpoiwy  paapymeirnio  CTpyrnyp. 
HHTeHCHBHOCTb  peniioii  peaKRHH  CBoeBpeMeHHO  orpaiiHHHBaeTCH,  bo- 
nepBbix,  3a  cneT  peariipoBanim  papnKajioB  Mewpy  coGoii  (peaitpiiH 
6  II  7)  II,  BO-BTOpbIX,  3a  CTieT  HX  B3aHMOpeHCTBHH  C  eCTeCTBemiblMII 
HiiriiGiixopaMii  nOJI,  oooana'iaeMbiMii  b  paJibiieiimeM  Kan  InH 
(peaKRHH  8): 

ROO'  +  ROO'  ->  1  i[epa«iiitaJii»Hbie  ((’) 

R*  -j-  ROO'  — »  J  nposyuTH  (7) 

ROO'  +  InH  — »  ROOH  -J-  In'.  (8) 


06pa3yioin,iiiicH  b  nocjiepneii  peaiipaii  caM  papHKaji  imnioirropa 
HOJI  In'  oSbriHO  rnieeT  neBbiconyio  aKTHBHOCTb  ii  oonapaoT  ciio- 
coShoctbio  BCTynaTb  b  Bamibie  pjin  orpaninieuiiH  IIOJI  peaKpmi 
(9)  H  (10): 

In'  +  ROO'  — *  ROjIn,  ^ 

In'  +  'In  — *  In2.  (10) 


3xh  peaKpiiii  ooeciieniiBaioT  CBH3biBaHne  ponojiHirrejibiioro  kojih 
xiecTBa  nepeKiiciibix  papHKanoB  ROO'  n  iicinpajiibiamno  papmsaaoB 
caMoro  HHrafiuTopa.  yKaaaHHHe  peanmiii  BecbMa  BaJKHbi  noTOMy, 
mo  pafliiKaJibi  ecTecTBOHHbix  aiiTHOKCiipaHTOB,  iiaiipimep  ct-ioKoqie- 
pojia,  caMH  oGjiapaiox  chocoGhoctbio  pearnpomiTb  c  HeHacbimeHHbiMH 
JKHpHOKHCJIOTHbIMH  OCTaTKaMII  JIHHHPOB  H  OOpa30BbIBaXb  CBOOOpiIbie 

papHKaJibi.no  peaKpim  (11): 

In'  +  RH-InH  +  R‘.  (11) 

TaKHM  o6pa30M,  a$(|)eKTHBHOCTb  peilCTBIlH  HHTHOHTOpOB  cboGop- 
HopapnKaJibHoro  OKHCJieHHH  nponopnnoHajibna  nx  cnocooiiocTii  pearu- 
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pOBaTb  c  papHKajiaMii  b  peaKn.Hn  (8)  h  oopaxuo  nponoppHonajibiia 
cnocoGHOcni  nx  coocTBemibix  papmcajioB  iiHimniipoBaxb  I IOJI,  B3an- 
MopeficTByn  c  jkfiphokhcjiothmmii  ocTaxKaMii  no  peaKipin  (II). 

PaccMaxpiiBan  b  oGipeM  eiipe  anxHOKCiipaHTHbie  cncxe.Mbi,  cne- 
pycT  iiMexb  b  Bnpy,  nxo  opranii3M  pacnojiaraex,  BO-nepBbix,  cjiep- 
MeHTHbi mh  ciicxeMaMH,  n  union  pyionjiiMn  IIOJI  rjiaBHbiM  oopaaoM  iia 
nxane  HHnpnapHH,  h,  BO-Bxopbix,  iiaoopo.M  ecxecxBeHHbix  aHTHOKCH- 
pauTOB,  oSpbiBaioipnx  HOJI  iia  oxanax  npopojHKeiniH  ir  pa3BexBn:e- 
hhh  penn.  OepMCHXiibiMii  ciiCTesiaMii  HiiraGnpoBaHim  IIOJI  hbjih- 
iotch  cynepoKciiAHCMyxaaa,  iiiiaKTHBiipyioipan  papiinaji  H02  h  ocxa- 
iiaBJiiiBaioiuaH  TaKHM  oftpaaoM  noKaaaiiHyio  Bbiuie  peaiipnio  (1) 
[McCord,  Fridovich,  1969],  n  ce-xencopep^amiiii  (JepMeux  rjnoxa- 
xiioiinepoKCHpa  a  a ,  cyGcxpaxaMii  peiicTBiiM  Koxopoii  hbjihioxch  nepe- 
khci>  Bopopopa  II  nipponepeKHCH  JiiirnipoB,  a  xaione  Kaxajraaa  [  Clui- 
stophersen,  1968;  Littel,  O’Brain,  1968].  EcTecTBemibie  aiiTHOKCH- 
pauxbi  iipepcTaBJieHbi  npejKpe  Bcero  BeipecTBaMii  rpynnbi  BiiTaMima 
E,  a  xaiwKe  cxeponpHbiMii  rop.Mona.Mii,  cepocopepjKaipHMH  aMHHOKii- 
cjioxaMH,  acKopomioBoii  khcjioxoh,  BiiTaMiinaMii  rpynnbi  A,  K  ii  P, 
yoiixiinoTioM  n  ppyriiMii  coepiineHHHMH.  3naneiiiie  aiiTiioKcnpaiixiibix 
cncxeM,  pom,  ux  neiipepbiBiioro  ^yHKpiiomipoBaHHH  b  orpaHimeiiHH 
IIOJI  ii  iipepynpeJKpenim  paapymemiH  MeM6paH  Moryx  6bixb  opHo- 
ananno  apry.MeuxiipoBanbi  Ha  npHMepe  aimxaMimo3a  E.  K  rpynne 
BHxaMiina  E,  Kan  ii3BecTiio,  othochtch  MeTHJibHbie  npoii3Bopiibie  xo- 
KOJia  ii  xoKoxpneHOJia,  oGjiapaioipue  GiiojioriinecKOH  aKxiiBiiocxbio  xo- 
Koifiepojia.  HaaBaHne  «TOKo$epojibi»  oxiiociixch  xojibko  k  MeTiuixo- 
KOJia.M  ii,  c.nepoBaxejibHO,  He  iipeiixinmo  oojiee  miipoKOMy  noHfixiiio 
«BIITaMI-IH  E». 


a-cJopMa  HBJiHeTCH  caMOH  pacnpocTpaHennon  cfiopMon  TOKoeJiepojioB, 
CHiixesHpyeMoi  b  npiipope  pacxiiTejibHbiMii  opraiiH3MaMH  b  Haiioojib- 
ineM  KOJiiniecxBe.  B  opranii3Me  jkhbothbix  TaKHie  Bcxpenaexcn  nciTH 
ncKJiioniiTeJibHO  a-(JiopMa  xoKO^epojioii,  opiiano  ?KiiBoxHbie  xoifoijiepo- 
Jibi  ire  ciiiiTe3iipyioT,  a  rionynaiOT  nx  c  nnipeii  [Morton,  1971].  Cy- 
mecxByex  Miieime,  hto  BbicoKoe  copep/Kanne  cc-xoKoc|)epojia  b  opra- 
HH3Me  JKiiBoxHbix  CBfisano  c  ero  Gojiee  Gbictphm  BcacbiBamieM  b 
Kimie>iHiiKe  n  Jiynmnw  naKonjieimeM  b  TKaunx  [Bieri  et  al.,  1972; 
Peake  et  al.,  1972]. 

IlaBecxno,  hto  b  KJieTKax  pasjiHHHbix  TKaiieii  xoKoc[)epo.irbi  jioiia- 
JIH30BaHbI  rjiaBHbiM  o6pa30M  B  MHTOXOHppHHX  II  MHKpOCOMaX,  b  apn- 
Tpounxax  ?Ke  —  nojiHocTbio  b  napy?Kiioii  MeMopanc  [Chow,  1975], 
B  njiane  iiamero  H3JionteHHH  cyipecTBenno,  nxo  npn  nepocxaxKe  bii- 
TaMima  E  3aK0H0MepH0  aKTiiBiipyeTcn  HOJI.  Hpn  3tom  napnpy  c 
onncaniibiM  Bbime  npopeccoM  OKncJieHim  JinmipoB  MOJieKyjinpnbiM 
KHCJiopopoM  aKXHBiipyeTCH  c[)epMeHxariiBHoe  HA^O-3aBHCiiMoe  okhc- 


JieHlie  JIHIIHflOB  MHTOXOHflpHH  II  MHKpOCOM  lipil  O^HOBpeMeiHIOM  TOp- 
MO>KeHUH  MHKpOCOMaJIBEOrO  rilflpOKCHJIHpOBaHHH  II  AeMHTHJiHposa- 
Hiifl.  9to  roBopiiT  o  riOBpe/KAeHiin  cooTBeTCTByroipiix  MCM6pauH0CBH- 

3annbix  tJiepMeiiTiibix  cacTeM  [Carpenter,  Howard,  1974;  Diplock, 
1974].  OAiioBpeiMeHHO  npn  aBirraMiinoae  E  noKaaauo  yBejmneinioe 
odpaaoBanne  jmniiAHbix  nepeKHcen  b  roMoreiiaTax  oojibmnncTBa  Tisa¬ 
ne#  [Bieri,  Anderson,  1960;  Corwin,  1962;  Machlin,  1962],  a  Taisme 
b  ycjiOBHflx  in  vivo  [Carpenter  ct  al .,  1959;  Kitabclii  et  al .,  1968, 
Glavines  et  al.,  1971]. 

CjieACTBHeM  aitTHBapHH  nOJI  hbjmotcii  HapymeHHe  cxpyKTypiioH 
peJIOCTHOCTH  II  ^yHKAHOIiaJIbHOH  aKTHBHOCTH  JIHIHIAOB,  BXOAHipHX  B 

GiioJiorn'iecKiie  MeMbpariw.  Tan,  oTMeaaeTca  yipaxa  ciioco6iiocth  CUP 
MbimeaHOH  TKaHH  Kpbic,  jiHinemibix  BiiTaMima  E,  k  aHeproaaBMCii- 
Moii  aKKyMyjiHpHH  iioiiob  Ca2h,  mto  Koppejinpyex  c  iiaKoiuieHiieM  nifl- 
ponepeKHceH  jiiiiimaob  b  xieMGpanax  CLIP  citeneTiibix  Mbiinn  [Apxn- 
neHKO  n  jip.,  1976].  PaaBiixiie  MbimeMHoii  ahctpo$hh  ii  neitpoaoB 
neaeHH  npii  aBHTaMHiio3e  E  conpoBoiKAaeTCH  pesKHM  yBejiiiMenneM 
aKTHBHOCTH  b  nJia3Me  KpoBii  cooTBCTCTny ioiii,iix  opraiiociiemu])iiMe- 
ckhx  $epMeHTOB  BCJieACTBiie  hx  BbixoAa  H3  noBpe>KAeiinoii  TKaHH. 
B  cjiyiae  Mbimennoii  auctpoiJmiii  y  Kpbic,  kpojihkob,  Mopcitnx  cbhhok 
ii  Apyriix  iKHBOTiibix  noBbiinaeTCH  aKTHBHOCTb  b  ii.na3Me  KpoBii  ia- 

khx  $epM6HTOB,  Kan  AcT,  AjiT,  JIflr,  KOK,  nK  [Whanger,  1971, 
Chow,  1976],  iipimeM  3to  noBbimenne  naojnoAaeTCH  ynse  b  nanajib- 
hoh  cTaAHii  HeAOCTaTOHHOCTH  BiiTaMima  E,  KorAa  eme  nex  racTOJio- 
niMecKiix  H3MeHeHHH  B  MbimenHOH  TKaHH  [Eschraghi  et  al.,  1974]. 
npHHHHOH  TaKOH  <J>epM6HTeMHH  HBJIII10TCH  nOBpe>KAGHH6  MCMOpaH  H 
yBeJiHMeHiie  iix  npommaeMOCTii  BHyTpiiKJieTOHHbix  6ejifcOB-<j)ep- 

MeHTOB. 

Pe3yjibxaTbi  3thx  MOMopaiiiibix  noBpe>KAemm  npii  aBiiTaMimoae  b 
Miioroo6pa3Hbi.  Tan,  HaojnoAaeTCii  pe3op6pnH  njioAOB  y  SepeMeHHbix 
Kpbic,  AereHepapiia  ceMeHHHKOB  y  ispbic-caMHOB,^  MbiineHnan  nucTpo- 
(|)iih  c  Heitpo3aMH  MbimenHbix  KJieTOK,  aTaKcnen  ii  napajranoM,  aii- 
He^aJiOMaJiHAiiH  y  ^ihjiht,  3KCcy«aTHBHbiH  AnaTea  c  KpoBOii3JiiiH- 
hhhmh  h  MaKpopHTapnaH  aneMiiH  y  ooe3b«H  n  MeJiOBeisa,  noBbiine- 
mie  HyBCTBHTeJibHOCTH  spiiTpopiiTOB  k  nepeKiiciioMy  reMOJiii3y  in 
vitro,  naKonjiciiiie  b  jkhpoboh  TKann  h  cKejiexiibix  Mbimijax  jiiinoiiA- 
Horo  iiHrMeirra  Jiimo^yciuiHa,  oCpasyiomeroca  npii  B3aiiMOAeiicTBiin 
npOAyKTOB  HOJI  C  HeKOTOpHMH  a30THCTbIMH  COeAHHeHHHMH.  JlllITO- 
cJiycpHH  3aK0H0MepH0  HaKanjiHBaeTCH  b  npopecce  cTapemm  ii  nepeA- 
ko  orteHHBaeTCH  KaK  mimem'  CTapemm  hjih  HaHanraBamm.  B  co- 
BOKyniiocTH  3th  AaHHbie  03naHai0T,  mto  HenpepbiBHoe  nocTynnemie 
a-TOKO$epojia  h  ero  pacxoAOBamie  b  6iiOMCM6paHax  (t.  e.  Henpe- 
pbTBHOe  cJjyHKHHOHHpOBaHHe  AaHHOH  aHTHOKCHAaHTHOH  CHCTeMbl,  TaK 
}Ke  KaK  II  $epMeHTHbIX  aHTHOKCHAaHTHBIX  CIICTeM)  COCTaB.MHIOT  co- 
Bepmeinio  neoSxoAHMyio  npeAnocbuiKy  nopMajibuoii  Hm3neAeHTejib- 
hoctii  opraHH3Ma,  npeAOTBpamaeT  ero  3a6ojieBanne,  npe/KAeBpeMen- 
iioe  cxapemie  h  CMepTb.  Mojkho  oJKHAaTb,  mto  cxpeccopiiwe  ciit\  a- 
ii,hh,  BbiBbiBaiomne  MHoroiipaTnoe  yBejiiiMeHne  KoimeHTpaitmi 
npiipoAHbix  aKTiiBaTopoB  HOJI  —  npooKCHAaHTOB,  KaTexojiaMHHOB, 


iipeA’bfiB.im kit  3aBeAOMO  noBbimemibie  TpeOoBamiH  k  aHTiiOKCiiAanT- 
HbiM  ciicteMaM.  B  Tim^eJibix  CTpeccopHbix  CHTyapnnx  3th  xpeooBa- 
HIIH  OKaablBaiOTCfl  Mpe3MepiIbIMTI  H  BCJieACTBiie  HeAOCTaTOMHOH  MOm;- 
hocth  anTHOKCHAaHTHbix  CHCTen  B03HiiKaeT  onncaHHan  Bbime  aKTH- 
Bannn  HOJI  bo  BHyTpeHHiix  opranax,  KOTopaa  npHBOAiiT  k  HBjieiiHHM 
(JiepMeilTeMIIlI  H  TKaHCBbIM  HOB pe ACH II H M ,  B  HeKOTOpOM  OTHOineilHH 
cxoAiibi.M  c  naojiiOAaeMbiMii  npii  aBHTaMHnoae  E. 

rjiaBHblH  HTOr  3THX  paCCyH^AGHUH,  OMeBIIAHO,  COCTOIIT  B  TOM, 
mto  a-TOKO($epoji,  ero  CHHTeTHMecKHe  ananorii  Tima  irmiojia  n  xh- 
MHMecKiie  (JiaKxopbi,  cTHMyjinpyioiniie  Apyrne  aiiTHOKCHAaHTiibie  ch- 
CTeMbi  opraHH3Ma,  Moryr  6biTi,  c  AOCTaxo'inbiM  ocHOBamieM  iicnojib- 
30Baiibi  a.th  iipo(])iuia kthkh  crpeccopiibix  iioBpoKAeHiiii.  /J,jiii  upoBe- 
AemiH  TaKHX  lrccjicAOBamiii  n  oneiiKii  iix  peayjibTaxoB  cyin;ecTBeniioe 
3HaMemie  iimoiot  Aaniiwe  o  Mexaini3Me  anTiioKCHAaiiTHoro  achctbiih 
a-TO Kod^epojia  n  ero  cmiTOTiiMecKoio  aiuuiora,  ncnojibaoBaHiioro 
iiaMii,—  Honojia.  Kan  aiiTii oKCHAanT  (JenojibHoro  Tima,  a-TOKO(])epoji 
iipaKTHMecKH  no  BaaiiMOAeiiciByeT  c  nepeKiiCHMii  .nimiiAOB,  no  3$- 
<J)eKTHBiio  peariipyeT  co  CBOooAiibiMii  paAHKauaMH,  BeAymHMH  penii 
oKiicjieHHH  [9MaHy3Jib  ii  AP-,  1965].  BamimeM  stii  peaKHHH  b  o6- 
mei!  BiiAe  ii  nanoMiiiiM,  mto  InH  —  MOJieKyjia  iinrHSiiTopa,  R02*  — 
nepeKiiciibiH  paAHKaJi,  R‘  —  paAHKa.i  HeHacbimeHiioii  Hiiipnoii  kucjio- 
tbi,  ROOH  —  riiAponepeKiicb,  In’  —  paAHKaji  imriiGiiTopa. 

InH-j-RO/  —  In+ROOH,  (12, 

InH  -h  R’  — » In  +  RH.  (13) 

no-BHAHMOMy,  TaKoro  BKe  Tiraa  peaKpiiH  OTpbrna  axoMa  BOAopoAa 
ot  aiiTiioKCHAaHTa  npoHexoAHT  ii  b  cjiyMae  aghctbhh  a-TOKO(|)epojia 
[Knapp,  Tappel,  1961;  Tappel,  Cruger,  1970]: 


gh3 

ch3 

HO 

| 

O-  1 

\ 

/s/'s 

ROa* 

\AA 

ROoH 

(14) 

/ 

[-  IIJIH  - 

[R‘ 

J  AA)ar+ 

iijiii  . 

RJ1 

IRC 

!  O  CH3 

h3c  1  0  ch3 

ch3 

ch8 

Omcbiiaho,  caMa  3Ta  peaKRiiH  erge  ne  npiiBOgHT  k  HCMe3iioBeHHio 
CBoooAHoii  BajieHTHOCTH  b  CHCTeMe.  B  AaJibneiimeM  bcjicactbho  npo- 
TeKamiH  peaKHHH  (9)  n  (10)  iiponcxoAiix  oopasoBaHiic  h e a ktiib h w x 
MOJieKyjiapHbix  npoAyKxoB.  PeaKHim  (10)  npeACTaBJiHex  oco6biii  miTe- 
pec,  Tan  KaK  BeAex  k  odpbiBy  ein;e  oAnoii  penii  nepeKHCHoro  okiic- 
jiemiH  xoii  /Ke  MOJieKyjiOH  iiiiriioiiTopa.  /[oKaaaxe.TbCTBaMii  njioreKa- 
Hiifl  peaKHiiii  Tima  (9)  h  (10)  c  ynacTiieM  b  pojm  iiHruduxopa 
a-TOKoc{)epojia  HBjmexcH  o6pa30Banne  npii  oKiicjieHim  b  nnipax  ah- 
MepoB  a-roKoc[)epojia  [Csallany  et  al.,  1970]  n  aAAyicropoB  a-xo- 
Koc[)epo.7ia  c  paAHKajiaMii  HtnpHbix  khcjiot  [Porter  et  al.,  1971]. 
nocjie  C03AaHini  xeopmi  CBo6oAHopaAHKa.TibHoro  nepeKHCHoro  okiic- 
jiemifi  obi.io  cHHTe3iipoBano  6oJibinoe  miicmo  ncKyccTBeHHbix  aHTii- 
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OKCHflaHTOB  li  epe^H  HIIX  IIOIIOJI, 

ch3 


(H8C)sC 


OH 


C(CH3)a 


KOTOpblH  Ka  K  II  a-TOKO(|)epOJI, 


HBJEfleTCH  (JieHOJiLHbiM  anTHOKCiiAaiiTOM.  1  lay 'ieniie  ii  iipaKTii'ieCKoe 
npuMeiieiine  stoto  BemecTBa  jibjibotch  sacjiyrofi  II.  M.  3Maiiy3.ui. 

Kait  bh/pio  H3  CTpyKTypHoii  (fiopMyjibi,  iioiioji,  ran  >Ke  kbk  ii 
OC-TOKO$epOJI,  HBJIHGTCH  TIinil'IIIbIM  a  IITMOKCH  A3IIT0M  <j)eiIOJIbHOrO 

Tima,  t.  e.  BemecTBOM,  pearxipyioiipiM  co  cboSo/uimmii  paAiiKajiaMH 
no  peaKunn  (12)  n  (13)  c  ofipaaonanneM  cboSoahoio  paAHKajia  mh- 
rnfiiiTopa.  CymecTBOBamie  Taitux  $enoKciun>Hi>ix  pajunnuroB  6bi.no  ao- 
Ka.tano  c  noMomi.io  3 IIP  [Beconsale  ot  al.,  1958]. 

ch3 

6 

/v\ 

(H8C)8C  I  C(CHs)g. 

O' 


TamiM  o6pa30M,  peaKipno  iioiiojia  co  cboooaiibim  paflimajiOM  mojk- 


no  onncaxb 

CJieAyiomiiM 

ypaBneimeM: 

ch3 

ch3 

6 

ROo' 

HJIII 

-  6 

RO,H 

+ 

1IJIII 

/ 

(H,)C)3C 

1  C(CH3)3 

R' 

(H3C)3C  (.(CH3)3 

RH 

(311 

SaTeM  b  cooTBeTCTBim  c  peaKpiiHMii  (9)  n  (10)  nponcxoAux  jiiioo 
BsaHMo^eiicTBHe  co  cboooaiilimii  nepeKHCHbiMH  pa^HKajiaMii,  jin6o 
BsaHMOflencTBHe  Me*fly  cboooahbimii  pa^HKajiaMii  immoiiTopa.  Ilpii- 
xieM  n3BecxHo,  hto  ajih  3aMemeHHHx  (jjeHonoB,  iiMeioipiix  MenuiLiiyio 
rpynny  b  napa-nojioHieHim,  k  KOTopbiM  ii  othochtch  iioiioji,  wor^a 
KOHneHTpapiia  R03‘-pafliiKajiOB  neBejiiiKa,  b  npoAyKxax  peaKpiiii 
Ha6jnoflaeTCfl  oCpaaoBaime  fliiMepoB  Tima  CTiijibBenxHHOHOB  [Cook, 
1953].  A Jih  iioiiojia  3to  Cy^ex  3,3'— 5,5'-TOTpa  (TpeT-6yTiui) -ctiijib- 
6eHxiiHoii-4,4  co  CTpyinypnoH  (JiopMyjioii 


C(CH3)3  C(CH3)3 

l_  I 

°  =  O^CH-HC=O  =  0 

C(CH3)3  C(CH3)3. 


Oji,ii ano  npii  aKTHBapmi  I10JI  ii  npn  n36biTKe  pa  ah  aa. -iob  HQ/  113 
3aMemeiiHbix  iJtenoKcnjibHbix  pa/pmanoB  oopasyioxcH  rjiainiMM  oopa- 
30 m  nepemiCHbie  npo/i;yKTbi  Tima  R02ln  [Bickel,  Koogman,  1953], 
oOmini  bbixoa  KOTopbix  npn  Tamix  ycjiOBimx  b  cjiynae  noHo.na  ;io- 
CTiiracT  100%. 

I IiibiMii  cjioBaMii,  b  ulrrepecyioinen  Hac  cirryamni  aKTiiBamiu 


1IOJI,  paflHKajibi  HOHOJia  b  oTJiHHHe  ot  a-TOKO(|)epojia  He  o6pa3yioT 
flHMepoB,  a,  BaaiiMoaeiicTByH  c  paAHkajiaMH  R02‘,  o6pbiBaiorr  noBbie 
Heim  IIOJI.  3to  cymecTBGHHBiM  oopaaoM  yBe.nii>iiiBa.Tio  aiiTHOKCH- 
AaiiTHbie  B03M0BKH0CTH  HOHOJia  no  cpaBiiemno  c  a-TOKO$epojiOM  h  pe- 
maiomHM  oOpaaoM  noBJiHHJio  na  nocTaHOBKy  namiix  SKcnepHMenTOB, 
Koiypa  mm  peiuHjm  iicnojiB30BaTb  aHTHOKCHAanxbi  a-'ui  npo(J)iiJiaKTHKH 
CTpeccopiibix  noBpe/Kaeiniii. 

II  cboiix  onHTax  mbi  yum  Taione,  mto  iiohoji  HBjmeTcn  aHTii- 
OKHCJIHTeJieM  c  OMCIIb  HH3K0H  TOKCHHIIOCTBK)  [KapiIJIIOK,  1959].  B  Te- 
neiine  mhotiix  jiot  oh  ycnenmo  iipiiMeimeTCH  b  pa3JiHHHbix  exp  an  ax 
(CCCP,  CITIA,  IIlBemiH,  Bejibnm,  Rumm  n  a p.)  i«a«  nmi/eBofi  aHTH- 
OKCHAanT.  B  nocjieAHHe  ro/i,bi  iioiioji  bcc  Maine  cxaji  iicnbiTbiBaxbCH 
b  moahphhckoh  npaimme  npn  paa.nipnibix  aaCo.neBanimx  n  naxojio- 
ninecKiix  coctoiiiihhx,  b  naToreiieae  noxopbix  lianmyio  po.nb  iirpaex 
aKTiiBaipm  IIOJI,  nanpiiMep  npn  axepocKJiepoae  [/[eBiiTKima,  1978], 
jjfln  3a/KiiBJieiiim  jiyneBbix  h  TpoiJnpiecKHX  fl3B  kojkh  [/[iicbctob, 
1970],  b  OHKO.nonpiecKOM  iijnmnne  [SManyojib,  1973].  A  Jin  npe;i,yn- 
poKAenmi  cxpeccopiibix  noBpe?KfleHHH  oprami3Ma  aiiTiiOKCiiflaHTbi, 
ii  b  nacTHOCTii  iioiioji,  ao  nocjieAHero  BpeMeim  ne  npiiMeimJiiicb. 
Mc/KAY  TeM  ii3.no/KeiiHoe  0Ano3iianH0  CBiiAeTeJiLCTByex,  mto  nanoi 
hoaxoa  HBJiHcxcfi  BecbMa  nepcneKTiiBiibiM.  IIciiojiL3yH  anTHOKCiiAan- 
Tbi  c  nejibio  iipeAynpeJKAOHHH  CTpeccopiibix  noBpe;KAeimn,  mh,  tbk 
jKe  Kan  n  b  paccMOTpemibix  iiccjieAOBaimax,  i’A0  npiiMeimJiiicb 
POMK  ii  npocTarJiaiiAHHbi  E,  6a3iipoBajmcL  na  npiuinime  noApanca- 
iiiih  CHCTeMaM  eCTecTBenHOH  npo^iuiaKTHKH,  sajio^eiiiibiM  b  chmom 
opraHH3Me. 

BbiHCHeHMe  Bonpoca,  oo.naAaioT  jih  aHTiioKCiiAaiiTbi  chocoohoctbio 
npeaynpeJKAaTb  CTpeccopHbie  noBpejKAeHim,  anpiiopii  iiMe.no,  iiomhmo 
oneBHAHoro  npaKTimecKoro  3HaneHim,  iihoh,  TeopexiPiecKon  acneKT. 
,7(eHCTBnTejibH0,  na.nnnne  npn  cxpecce  6o.Tii»moii  ii  A^OTeJibiion  aKTii- 
Bapim  IIOJI  cbmo  no  ce6e  He  aBJinexcH  CTponiM  AOKaaaxejibCTBOM 
po.nn  IIOJI  b  iiaTorene3e  CTpeccopnoro  HOBpeJKAOHHH,  tbk  Kan  pac- 
cy/KAan  a6cTpaKTno,  mojkho  AonycTirrb,  mto  ■  TIOJT  MO>KeT  obitb  ne 
iipiPiiiHoii,  a  cJieACTBneM  xainix  noBpejKAomiii.  OneBiiAno,  ajoi  oooc- 
HOBaHim  iioJio/KemiH  o  tom,  mto  aimiBapim  IIOJI  HBjmexcH  iieooxo- 
AHMbiM  hjih  peuiaiomHM  3BenoM  cxpeccopHbix  TioBpe/KAeimii  opra- 
ini3Ma,  neo6xoAHMO  liepeA  BoaniiKHOBeimeM  cxpeccopHoii  ciiTyaium 
aaojioKiipoBaTb  TTOJI  AOCTaTOMHO  MOipiibiM  anxiiOKCHAanTOM,  npcji- 
oTBpaxiiTb  TaKiiM  o6pa30M  3HaM[HTejibHoe  iiaKoiuieniie  riiAponepeKii- 
ceii  jihhhaob  ii  BbincHHTb,  6yAyT  jih  b  xamix  ycjiOBimx  pea.mi30- 
BaTbcn  cxpeccopiibie  noBpeJKAeniiH  opraHH3Ma. 

B  cooTBeTCTBim  c  3TiiM  na  nepBOM  3Tane  naiuiix  3KcnepiiMeii- 
tob  6bi.no  n3yMeiio  B.mmiiiie  npeABapmeJibiioro  BBeAemm  iioiiojia  na 
aKTiiBanmo  TIOJI  npn  cxpecce;  na  btopom  OTane  Mbi  iiayiiuiH 
BJimmiie  iionojia  n  APyrnx  aHTiioKciiAanxoB  na  cxpeccopiibie  noBpe>K- 
AeHim,  oneHiiBaeMbic  no  cTeneHii  ^epMenTeMiiii  h  BejiiPiiine  h3bcii- 
hbtx  nopajKenim  JKejiyAKa;  nanoHen,  na  TpexbeM  9Tane  6i.tjio  iiccjie- 
AOBaHO  BJiiiHHHe  npeABapiiTejibHoro  BBeAemm  iioiiojia  na  c'rpeccop- 
iibie  n  nmoKciPiecKiie  noBpeJKAeHHH  cepAUa.  Bee  3tii  akcnepiiMeHXbi 
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Ta6jinn;a  33.  Bjunrane  iionona  na  aKTnnau;iiio  nepeunciioro  oKiicjiemra 
jinniiflOB  b  cepfleiHoft  Mbimpe  npn  3EC 


CepHH  OI1LITOB 

Hncno 

JKHBOTHUX 

HaKonjieHne  riiapo- 
nepeituceiT  ji nnit.no b 
(no  naiuihiM  ya>- 
cneKTpocKonun) , 
HMOJib/Mr  niinnaoB 

IlHTeHCHBHOCTb 
c|)jiyopecneimnn 
IIIfI(|)<|)OBbIX  OCHO- 
Bamifi,  oth.  e;i. 

1.  KOHTpOJIb 

5 

16,7±1,4 

10,5+3,5 

2.  Crpecc 

7 

47,0+2.4 

27,0+4,2 

3.  1  Loiioji 

7 

16,7±0,5 

10,0+2,2 

A.  Hohoji  +  crpecc 

7 

28,6±2,4 

13,2±1,8 

Pl-2 

P2-4 

JJocTOBepnocTb  pa3Jinanii 
<0,001 
<0,001 

<0,01 

<0,01 

•fJwjiM  nocTaBjreiTM  ira  Kpucax-caMi^ax  jihuhh  BiicTap.  Mohoji  bboahji- 
c>i  BuyTpuopiomHHiio  b  Aoae  120  mt/kt  Been  ojkoaiiobho  b  Te'ienno 
3  Anew  nepeA  cxpeccoM  h  3a6oe.\i  auiBoxiibix.  13  icanecTBe  CTpeccop- 
iroro  B03AGHCTBIIH  HClT0JIL30BaJICJI  y>KC  paCCMOTpeilHblH  Bbline  IieBp03 
xpeBom  no  flecHflepaio. 

13  xaoji.  33  npeACTaBJieHbi  peayjn.xaxbi  naimix  oKcnepiiMeiixoB, 
BbinojiHeHHbix  coBMecxHo  c  B.  E.  KaranoM  n  M.  IT.  Pojkhakom.  Ha 
xaoji.  33  cjreAyeT,  axo  npeABapHTejibHoe  BBeAemie  uoHOjia  cymecx- 
bchiio  ciiH3HJio  HaKonjieHiie  rnAporiepeKHceii  ji  nojiiiocTbK)  npeAOX- 
BpaTiuio  HaKonjieHne  IIlH<|)(J)OBbix  ocHOBamiM  b  :tojiobhom  M03re,  cne- 
jieTHbix  ii  cepAeaiioii  Mbiinpax  /KimoxHbix,  nepeHecmux  cTpecc.  3xo 
oanaaaex,  nxo  anxiiBapna  1 1 0 JI  nocjie  9EC  MOJKex  Gbixb  npeAoxBpa- 
Tu,eiia  ii jiii  cymecTBeimo  yMeHbinena  c  noMombio  aHXHOKCHAaHTa 
iioiiojia.  OpeHHBaa  na  ocHOBe  oxoro  $aKxa  ciiocoohocxl  noiiojia  aa- 
ipmu;axL  opraHH3M  ox  cxpeccopHbix  noBpe>KfleHHH,  oaeBiiAHo,  mohiho 
peniHXb,  Kanyio  pojib  nrpaex  aKrimanna  HOJI  b  naxoreHe3e  axux 

IIOBpe>KAGHHH. 

Oahiim  ii 3  Haflenmbix  KpnxepneB  noBpe/KAeiina  KJiexoMHwx  mcm- 
Gpaii  HBimexcH  (JiepMeuxeMiia,  noxopaa,  nan  6mjio  rioKa3aHo  Bbirne, 
b  nojiiioii  Mepe  peajiiisyexca  npn  iicnojibaoBaHHOM  naMii  cxpeccop- 
HOM  B03A6HCXBHH.  B  COOXBeXCXBIIII  C  9XHM  Ha  BXOpOM  3Xaiie  3KCne- 
pimeiixa  B.  M.  riaBJioBoii  h  na.Mii  Gbuio  ii3yaeiio  BjmaHiie  iipeABa- 
pnxejibHoro  BBOAemiH  aHxnoKCHAaiixoB :  noiiojia,  a-xoKo$opojia 
(b  A03e  50  mt/kt  BiiyxpiiGpiomiiinio  b  xeaemie  5  Aneii)  n  cejiennxa 
iiaxpim  (b  A«3e  30  mkt/kt  iioako/Kho  b  xeaeime  3  ahoh,  BKjnoaaa 
Aom,  cxpecca),  a  xaKHie  [i-GjioKaxopa  HHflepajia  (b  Aoae  0,2  mt/kt 
BiiyxpHBeHHo  oAHOKpaxuo  nepeA  naaajiOM  cxpeccopnoro  BoaAeiicxBiia) 
Ha  $epMeHxeMHio,  HaGjnoAaBiuyioca  nepea  8  aac  nocjre  naaajia  3BC. 

Pesyjibxaxbi  axiix  onbixoB,  iipeACxaBJiennbie  b  xao.x.  34,  cBiiAe- 
xejibcxByiox,  axo  3BC,  nan  h  b  oniicamibix  pariee  3KcnepHMeHxax, 
Bbianaji  y  npbic  Bbipa/Keimyio  $epMeHxeMino  —  anxiiBnooxb  jhi30com- 
nwx  c|>epMenxoB,  a  xaiOKe  ajiamra-  ii  acnapxaxxpancaMiraa3  b  miaaMe 
KpoBH  Boapocjia  b  2—2,5  paaa.  BBeAemie  p-6jioKaxopa  HHflepajia  noa- 


Tao.nma  33.  IIpe,xynpen;Aenne  (JiepMeHTeMHH,  Bbi3BaHHOH  3EC,  c  nOMombio 
npe;iBapiiTe.xbHoro  BBeneimn  iiHAepaJia  h  aHTHOKCHflaHTOB 


CepiiH  oiibiTa 

AKTHBHOCTb 

Gonepacanne, 

MK  MOJIb/MJI  MaC 

HHCJioro  na- 
Tencnna,  mot 

THp03HHa/Mr 

Oejina/'rac 

aefinnHaMHiro- 

nenTnna3i.i, 

MKMOJIb 

Nil, /-iac 

ajiaiiHH- 

Tpanc- 

aMnna3i>i 

acnapraT- 

Tpanc- 

,aMHiia3bi 

1.  KonxpOJlb 

0,74±0,05 

0,055 ±0,002 

1,58±0,3 

2,39±0,29 

2.  3BG 

1,82±0,00 

0,099±0,000 

3, 17  ±0,4 

0,10±0,10 

3.  IlnnepaJi  +  3BG 

0,83±0,06 

0,073±0,003 

1,82±0,3 

3,17±0,12 

4.  Ilono.x  +  3BC 

0,80  ±0,01 

0,003±0,001 

1,84  ±0,4 

2,90±0,10 

5.  a-Toiuxjx'poji+SEC 

1,22±0,02 

0,074±  0,001 

2,57±0,4 

4,13±0,12 

0.  GejiemiT  Na  +  3BC 

1,38±0,02 

0,080±0,001 

2,52±0,G 

3,73±0,11 

HocTOBepHocTb  pa.uiiiaiiH 

Pi -5 

<0,001 

<0,1 

<0,001 

<0,001 

Pi  — 3l 

>0.1 

>0,1 

>0,1 

>0,1 

Pi  — 4 

<0,05 

>0,1 

>0,1 

>0,1 

Pi— 5 

<0,05 

<0,05 

<0,05 

<0,05 

Pi— 6 

<0,05 

<0,05 

<0,05 

<0,05 

n  p  n  m  e  m  a  h  n  e.  E 

;  ita/Knou  cepnn  6bTJio  ncnoai.30iiano  no  10 

HiMBOTIIblX. 

xh  nojmocxbio  npeAOXBpaxiuio  $epMenxeMino.  3xox  BecbMa  cymecx- 
BeiiHbiii  $anx  coraacyexcn  c  pa3Biixbi.M  Bbime  npeACxaBJieriiieM,  axo 
iiMeHHO  iiopaApeHajiiiH,  b  blicokoh  KoiiH,eHxpai;iiii  AeiicxByiomiiii  ae- 
pe3  cncxeMy  a/i,eHii,xn;iiKJia;i,  HBJiaexcH  r.xaBiioii  npiianHOH  KJiexoaHO- 
ro  noBpemAeHHH  npn  cxpecce.  M3  xa6ji.  34  cjieAyex  A^Jiee,  axo  aii- 
THOKCHAaHXbi,  ojioKiipyioiniie  cjieAyiomee  aBeHO  naxorenexmiecKoii 
Heim  cxpeccopHoro  noBpemAeiniH  —  aiixiiBapnio  HOJI,  xan*e  npeft- 
oxBpaipaiox  (|iepMeHxeMiiio.  OAnano  cxenem,  axoro  npo^iuiaKXHHecKO- 
ro  a^xJieKxa  jinn  pa3iibix  aHXHOKCHflanxoB  pa3Jimma.  Mohoji  npeAox- 
Bpamaex  (JiepMeuxeMino  xan  ?Ke  3(|)$eKXHBHO,  Kan  miAepaji  hjih  /^a>Ke 
Gojiee  3(|)(|)eKXHBH0.  Akxhbhocxl  Bcex  nexbipex  onpeAenaBmaxcn  (Jiep- 
MeuxoB  njiaaMbi  KpoBii  y  hhboxhhx,  nojiyaaBuiiix  nepeA  cxpeccoM 
HOHOJI,  AOCXOliepHO  He  OXJIHHaeXCH  OX  XaKOBOH  y  KOHXpOJIbHbIX  >KH- 
Boxiibix,  ne  iiOABeprmHXCH  cxpeccopnoMy  bosaghcxbhio.  JJ^Ba  Apyrne 
anxiioKCHAanxa  —  a-xoKo$epoji  u  cejiimnx  Haxpua  —  xaione  oGjiaflajin 
onpeAejieHHHMH,  no  MeHee  Bbipa>KeHHbiMii  npoiJniJiaKxii'iecKiiMii  ;i;oh- 
CXBHHMH. 

TaKHM  oopaaOM,  npeABapiixejibnoe  BBeAGHiie  iionojia  hohxh  no.n- 
nocxbio  npeAynpeAnjio  cxpeccopHoe  noBpejKAemie,  onemiBacMoe  no 
Kpnxepiiio  (JepMeHxeMim;  Apyrne  aHxnoKciiAaiixbi  oGjia^aJin  Menee 
BbipameHiibiM  aiJxJieKxoM. 

^ainibie,  npeACxaBJieinibie  b  xaoji.  35,  cBiiAexejibcxByiox,  nxo  npn 
iicnojibaoBaHHOM  HaMii  3BC  y  75%  Kpwc  pa3BiTBajmcb  H3BenHbie  no- 
pameHim  cjih3HCxoh  JKejiyflKa.  ITpmieM  cpeAiiaa  AJiima  h  hiicjio 
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TaSaupa  35.  Bjinainie  npepBapiixeawioro  BBepeiimi  iioHo.xa  ua  pa3BHTiie 
hsbciihmx  nopawemm  iKeaypna  npn  3BC 


IIoKa3aTe.ib 

CTpecc 

(n=I6) 

IToho.t  +  CTpecc 
(n=16) 

P 

CpepHee  nopnaecTBo  hbb  na  opaii 
jKejiypou 

5,4±1,1 

2, 1+0, 8 

<0,05 

CpepuHH  pjnma  aaB  na  opnn 

JKOJiypOK,  MM 

6,6±1,0 

1,6±0,7 

<0,05 

KojinnecTBo  JKHBOTHHX,  IIMOBIIUIX 
HBBbi  (ot  oCipero  hx  anepa),  % 

75 

36 

TaGjmna  36.  Akxiibiiocxi.  K<I>I{  b  iiepcJiyaaTe  iiBoaiipoiiaiiiioro  cepppa  kdbicbi 

l(J  it) 


Cep  mi 

ancjio 

>K  I1B0T- 
11  MX 

35  MHH 
neptfiyaiin 

95  MHH 
nep<t)y3Hii 

20  MHH 
ninoKCHii 

1.  KoHTpojIB 

8 

46,87+6,7 

19,65+2,15 

31,64+3,78 

2.  Cxpecc 

8 

86,55+10,52 

29,56±1,89 

47.26±5,25 

3.  Ilonoji 

8 

16,11+4,31 

8,80+2,59 

10,02+3,62 

4.  Hohoji  +  cxpecc 

7 

18,44+4,85 

10,57+1,27 

18,70+1,96 

PoCXOBepilOCXb  pa3PliaHH 

Pi— 2 

<0,01 

<0,01 

<0,05 

Pi -3 

<0,01 

<0,01 

<0.01 

Pi -4 

<0,01 

<0.01 

<0,02 

P3-41 

>0.1 

>0,1 

>0,1 

Him  ii a  opnn  >Kejiy;i,oK  cocxaBPHPH  5,4  n  6,6  mm  cooTBeTCTBeimo. 
lIpepBapiixePbiioe  BBepenne  noiiojia  yMeHtnimio  ancpo  jkhbothhx  c 
H3BHMM  b  2  pasa,  cpepHee  bhcpo  hsb  —  b  2,5  n  cpeptnoio  ppHHy 
B3B  —  b  4  paua. 

TaiaiM  oopaaoM,  hohop  b  3naiiiiTejibHoii  Mepe  npepynpeacpap  aa- 
Bemibie  noBpeiK^eHMH  Htepyprta  npn  cxpecce. 

I  la  TpcTBOM  3Tane  SKcnepiiMenTa  npn  uayaeuHH  cnocoonocxn 
noiiojia  npepoxBpaipaTb  cipeccopHtie  n  rmioKCHaecKHe  iiOBpeHipeiiHa 
ceppeTraoii  Mwrnpw  6 wan  conocTaBJieHBi  H30JinpoBaimLie  cepppa  «ie- 
Tbipex  rpyim  jkhboxiimx,  a  iiMenno:  KOHTpojibiihix,  iiepeHecmax 
cxpecc,  nojry'iaBinnx  hohoji  it  nopenecmHX  CTpeccopiibie  Bo.ipeiicxBmi 
nocjie  npeflBapiiTejibiioro  BBepemia  noiiojia.  CoKpaTmejibHyio  $yiiK- 
pmo  JiaojuipoBaiiHbix  cepgep  H3yaajm  flByMa  pasjiiiaiibiMH  ciiocooa.Mii: 
no  Mexopy  liii Jin  [Neoly  ct  al.,  1967],  nosBOJiaioipeMy  naMepnxb 
ypa pnbiii  o6x>gm  pa6oxaioipero  cepppa  ii  noxpeSjieniae  hm  Kiicjiopo- 
pa,  n  no  Mexopy  OajmeHa  [Fallen  et  al.,  1967]  Ha  hbobojiiomh- 
aecKOM  cepppe,  coKpaipaioipeMca  HBOMexpiiaecKH  BOKpyr  Jiaxencuoro 
6ajijioniniKa,  yanojmaioipero  nojiocxb  jieBoro  JKejiypoaKa. 

B  OKCiiepiiMeH  rax,  BbinojiHenHbix  na  ii30BOJiioMHBecK0M  cepppe, 
riapaJiJiejibTio  c  pemicxpapiieii  coKpaxnxejibiioii  $yHKpnii  opa;m  npo- 


6w  nep$yaaxa,  iipomepmero  nepe3  noponapnoe  pyc.no,  it  c  noMoinbio 
moxojui  Eepmenepa  [Bergmeyer,  1970]  onpepejiajra  aKxiiBiiocxb 
(JiepMeuxa  KOK.  Bbixop  KOK  H3  MiioKappa,  KaK  iiBBecxHO,  HBjiaex- 
ca  oflHHM  H3  iianoojiee  iiapennibix  KpiixepiieB  noBpeJKpemni  KJiexoK 
ceppe'iHOH  Mbimpbi  n  npn  rnnoKCini  aaKOHOMepno  Boapacxaex  upo- 
nopmionajibHo  cxeneiin  cniOKeHiiH  KOHpeHTpapim  ATO  b  MiioKappe 
[Spikerman  ot  al.,  1975].  IlporpaMMa  SKcnepiiMeuxoB,  BbiriojiHHB- 
iniixcii  Ha  ii30B0Jii0Mii,iecK0M  cepppe,  npepycMaxpiiBajia  npoBepeirae 
rmioKCiiqecKoii  npo6w,  bo  BpeMa  Koxopoii  naiipmKeime  Kiicjiopopa  b 
iiepcfryaripyioipeM  pacxBope  3a  20  Mini  noHHHcaJiocb  c  600  po  150  mm 
px.  cx.  ii  b  nepiJiysaTe  oxcyxcxiioBajia  rjnoKosa.  Bo  npe'Ma  riiiioKCii- 
MecKoii  npofibi  aaKoiioMepiio  pasBiniajiacb  penpeccMii  coiipaxii  xcJibHOH 
(Jiy h  kii.pi  u  ii  3HaimxejibHO  Boapacxajio  ocBo6o>Kpeime  KOK  ua  mho- 
nappa. 

13  more  cpaimeiiiifi  pamibix,  nojiyaeniibix  b  nexwpex  cepuax, 
mo/Kho  6bijio  pemiiTb  pBa  oxpejibHbix  Bonpoca  —  Bjiimirae  noiiojia  ua 
po3ncxciiXHOCTb  cepppa  k  cxpeccopHOMy  iioBpe>KpeHiiio  n  ua  peaii- 
creii xiiocxb  cepppa  ikhboxhbix  k  rmiOKCim. 

B  xaoji.  36  npepcTaBJieHH  paHHbie  06  ocBo6o>Kpeiran  KOK  ns 
H30JinpoBaHHoro  cepppa  b  nep$y3aT.  H.y  xa6ji.  36  cjiepyex,  nxo  cepp- 
pe  KonxpojibHbix  jkhbothbix  iiepe3  35  mhh  nocjie  iiaaajia  nepcjiy- 
3iiii  ocBooojKpaex  b  nepifiyaax  MHoro  KOK,  a  nepea  95  mhii  kojhi- 
hocxbo  ocBo6o>KpeHHOH  KOK  yMeiibmaexcH  Gojiee  aeM  BpBoe.  Tanan 
pHHaMHKa  ocBoSoJKpemm  KOK  6wjia  paiiee  npopeMOHCxpxipoBana 
ppyriiMii  iiccjiepoBaxejiHMii  [Miller,  Mallov,  1977]  h  onpepejinexca 
xeM,  axo  bo  BpeMa  Bbipejieima  cepppa  n  liopKnioaemia  ero  k  ycxa- 
HOBKe  MiioKapp  noBpe?KpaexcH  rimoKciien,  a  3axen  npn  pjraxejibiioii 
pa6oxe  b  ycjioBHax  xopomea  OKcnrenapHn  axox  noBpeatpaioipHM 
<JiaKxop  nepecxaex  peiicxBOBaxb.  rimoKCiiaecKaa  npooa,  lipoBepennaa 
b  xawiix  ycJiOBiiax,  biiobb  npiiBopiix  k  SHaanxejibiioMy  Bbixopy  KOK. 

fljia  cepppa  jKiiBoxHbix,  nepeHeciHiix  cxpecc,  pniiaMHita  ocbo6o/K- 
peima  KOK  ocxaexca  xaKOH  me,  KaK  b  Konxpojie,  no  aOcojiioxnbie 
Bejiii'iiiiibi  anxiiBHOcxH  ocBo6oH^pacMoii  KOK  oKasajmcb  ua  Bcex  axa- 
nax  yBepiiaeHHbiMii  b  1,5  pasa  h  6ojiee.  TaiaiM  oSpason,  cxpecc 
CHH/Kaex  pe3HCxeiiTHOCTb  cepppa  k  nmoKcmecKOMy  noiipeiKpeiinio, 
B03HiiKaioipeMy  bo  BpeMa  npenapoBKH  hjih  Bbi3BaHH0My  cnepnaabHOH 
rnnoKcnaecKOH  npo6on.  Hohoji,  bbophbihhhch  HHxaKXHbiM  jkiibot- 
iibiM,  CHH3HJI  ocBoOojKpeHiie  KOK  no  cpaBHeHiiio  c  KonxponeM  b  na- 
aaae  iiep$y3ini  noaxn  Bxpoe,  npn  pjraxejibHoik  nepc|)y3HH  b  ycnoiinax 
pocxaxoanoH  OKCiireiiapHii  —  ooaee  aeM  npnoe  ii  bo  BpeMa  rmiOK- 
CH'iecKoii  npo6bi  —  b  3  pasa. 

TaKHM  oopasoM,  npepBapHxejibiioe  BBepeime  iioHO.xa  HecoMiien- 
no  iioBbimaex  pe3iicxeiixnocxb  cepppa  k  riinoKCiiaecKOMy  noBpeiK- 
peimio. 

^aaee  113  xaCaupbi  caepyex,  axo  ccpppe  jkhboxhbix,  Koxopwe  uo- 
pyaaPH  iioiiop  nepep  cxpeccoM,  ocBo6o?Kpapo  KOK  ua  Bcex  3xanax 
3KcnepHMeHxa  npimepno  xan  5Ke,  Kan  cepppe  imraKXHbix  >kiibox- 
hwx,  nopyaaBiniix  iioiiop.  Hhbimh  cpoBaMii,  b  pesypbxaxe  BBepeHHa 
noHOPa  ycxpaneHHbiM  OKaswBaexca  KaK  iioBpeHipaioipee  peiicxBiie 
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Puc.  4(5.  BjinHHHe  nepeneceimoro  3BC  h  noHOJia  Ha  cnjiy  coKpameHiin  JieBoro 
jKeJiyflOHKa  iwojinpoBaHHoro  cepAPa  apbic  npu  HaB>i3MBaHinr  napacTaiom,eir 

HaCTOTbl  coKpameHHfi 


1  —  KOHTpom.;  2  —  9EC;  3  —  hohoji;  4  — 
hohoji4-3BC.  no  ocii  adCHHCC  —  HaBnsuBae- 
Maii  'lacTOTa  coKpamennii  b  1  mhh;  no  och 
opfliinaT  —  paaBHBaeMoe  aaBJieHHe  b  JieBOM 
meJiynowe,  -mm  pt.  ct. 

Puc.  47.  Hapymeimn  coKpaTHTeJitnofi 
cjiyiiKumi  u30JiiipoBaiinoro  cepppa,  bh- 
BBamiMe  iiepeHeceHHUM  3EC  n  ruiioKcii- 
eii;  npeflynpejK^eHHe  3thx  napymeHHH 

IIOIIOJIOM 

I  —  KOHTpoJib;  2  —  9BC;  3  —  hohoji;  4  —  no- 
HOJI+9BG.  no  och  aGcnncc  —  BpeMH  or  na- 
iajia  ranoKCHHeCKoro  BOSReftCTBim,  mhu;  no 
och  opRHHaT  —  pa3BHBaeMoe  ;pmJieHiie  n  jie- 

BOM  HteJiyaOHKe,  MM  PT.  CT. 


rnnoKcnn,  Tan  n  noTenn,Hpyiom;iiM  sfyfyeKT  CTpecca  na  9to  noBpem- 
peiine. 

/^aHHue  o  coKpaTMTejiBHoii  $yHKpnn  cepppa,  coKpamaiomeroca: 
b  ii30B0Jii0MniiecK0M  peJKHMe,  t.  e.  Toro  JKe  ceppn;a,  ocBo6ojKAe- 
nne  KOK  noToporo  nccjiepoBaJiocb,  npepcTaBJienbi  na  puc.  46.  Bnp- 
ho,  xito  npn  paBHoii  nacTOTe  coKpaipeHHik,  naBHaaimou  ajieKTpocTii- 
MyjiHTopoM,  paBJienne,  pasBnuaeMoe  cepppeM  jkhbothbix,  iiepenecimix 
GTpecc,  6bijio  cnniKeno  no  cpaBHenmo  c  noirrpojieM  npiiMepno  na 
OAHy  xpeTB  (p<0,05).  y  jkhbotiihx,  nepeneenmx  GTpecc  na  (|>0He 
BBepeHHH  HOHOJia,  9tot  petfceKT  coKpaTinejiBHon  ^yiiKpim  OTcyxcT- 
BOBaji;  y  HHTaKTHbix  jkiibothhx,  nojiynaBninx  hohoji,  pa3BHBaeMoe 
AaBJienne  Taione  He  OTjmnajiocb  ox  Komponn. 

AnaJiornnHbie  pe3yjibTaxbi  nojiyneiibi  npn  nccjieAOBamm  conpa- 
THTHJibHOH  $yHKpnn  cepppa  JKHBOTnbix  IIO  MexoAy  Hhjih.  Aannbie, 
npeAcxaBJieHHbie  b  TaCn.  37,  CBHpexejibCTByiOT,  hto  npn  AaBJieHnn 
nanojiHeHHH  10  mm  pT.  ct.  ypapnbin  ooT>eM,  MimyTHbin  oo'beM,  BHem- 
nna  pa6oTa  n  9<J>$eKTHBHOCTb  Hcnojib30BaiiiiH  KiicjiopOAa  cepppa,. 
B3HToro  y  JKHBOTHoro,  nepeneemero  CTpecc,  ananiTejibHO  cnnjKeHbi 


Tao.mna  37.  BjniHiiiie  3EC  n  noHO.ia  na  coKpaTHTejibHyio  (|)ynKn,mo 
H3CJiiipoBaHiioro  paSoTaiomero  cepApa 


CepiIH  OHhITOB 

Hmcjio  ! 
JKHBOT- 
IIUX 

yjiapHbift 

o6T>eM, 

MJI-10-* 

M  liny  Tin, lit 
06'beM,  MJI 

DlICOIHITfl 

paGoTa, 

«rM  10-, 

9(|n[)eKTHB- 
HOCTb  HCnOJIb- 
30BaHHH  cepa- 
neM  KHcaopo- 
j;ia,  % 

r-MHH- 

1.  KonTpojib 

8 

17,8±  1,6 

37±3 

35,7±4,2 

13,5+1,2 

2.  CTpecc 

(5 

12,0±  1,0 

24±3 

21,2+2,5 

<S,0±0,9 

3.  Hohoji 

5 

20,7±2,3 

36±5 

37,0+5,2 

12,5±1,7 

4.  Hohoji  +  cxpecc 

8 

19,2±2,1 

36±4 

36,9+5,0 

14,1+1,8 

PoCTOBCpnOCTL  pa3JIHHHH 

<0,05 

<0,05 

<0,05 

<0,05 

>0,05 

>0,01 

>0,05 

>0,05 

Pa-4 

>0,02 

h/a 

>0,01 

>0,05 

no  cpaBiienmo  c  KOHTpojieM.  llpeABapiiTejibnoe  BBepemie  noHOJia  noji- 
hoctbio  npepyupeJKpaeT  9Ty  penpeccnio  HacocHon  (^yimnini  n  9(J>- 
^eKTHBHOCTH  cepppa.  BBeAemie  noHOJia  miTaKTHbiM  jkhbothmm  He 
OKa3a;io  AOCTOBepnoro  bjihhhhh  na  nacocnyio  (JjynKpnio  n  9cJxJ)eK- 
THBHocTb  paOoTbi  iix  cepAep.  TaKiiM  oopa30M,  BBeAemie  noHOJia  caMO 
no  ce6e  ne  noBJinajio  na  coKpaxiiTejibHyio  (jiyHKpmo  cepAPa,  ho 
npeAOTBpaTinio  Aenpeccmo  chjibi  coKpaipenna,  yAapnoro  o6x>eMa,  pa- 
6oTbi  n  3c^)(fieKTiiBnocTii  cepAPa,  BosnnKaioipyio  oobnrao  noA  bjihh- 
HiieM  CTpecca. 

KpnBbie  na  puc.  47  OTpamaiox  peaKpmo  naoBOjnoMmiecKoro  cepp- 
pa  na  rnnoKcnnecKyio  npo6y.  B  JieBoii  nacra  pnc.  47  bhaho,  hto 
nocjie  B03HnKH0BeHHn  rnnoKcnn  pa3BHBaeMoe  cncTOJinnecKoe  paBjie- 
nne  npyTO  naAaei;  pjin  cepAPa  jkhbothbix,  nepeiiecmnx  CTpecc,  oto 
naAenne  nponcxoAHT  or  6ojiee  hubkoxo  ypoBHH,  cooTBercTBemio 
nymiTiipnan  KpiiBan  jiejKHT  mnne  xpex  ppyrnx  npiiBbix.  Haminan 
c  10-n  MiinyThi  rnnoKcnn  pa3BiiBaeMoe  AaBJienne  CTanoBHTCH  Becb- 
Ma  IIH3KHM  H  lipaKTinieCKII  OAIIHaKOBblM  pjIH  cepAPa  JKHBOTHBIX  Bcex 
cepnn.  Ono  cocTammeT  8 — 9  mm.  pT.  ct.  BoccxaHOBJieHiie  coKpaxn- 
Tejibiion  <|)ynKpnM  nocjie  rnnoKcnn  —  b  ycjioBiiax  peoKcnreHapun  — 
nponcxoAHT  no-pa3HOMy  ajih  cepAPa  jkhbothbix  paanbix  cepnii.  Mep- 
jieimee  Bcero  BOCCTaHaBJinBaeT  coKpaTHTejibHyio  (JyiiKnino  cepppe 
jKHBOTHbix,  nepenecmiix  cxpecc.  Bepea  Mnnyxy  nocjie  ycTpanemm 
rnnoKcnn  AaBJienne,  paamiBaeMoe  9tiim  cepppeM,  cocTaBJineT  Bcero 
45  MM  pT.  CT.,  B  TO  BpeMH  KaK  y  KOHTpOJIbnblX  ?KIIBOTHbIX  0110 
cocTaBJineT  33—34,  a  y  HH'raKTHbix  jkhbotiimx,  nojiynaBinnx  hohoji, — 
oko.to  50  mm  pT.  ct.  B  pajibiieiimeM  axn  paajiiiiniH  coxpaiiHioTcn: 
nepe3  20  mhh  nocjie  ycTpanemiH  rnnoKcnn  paaBiiBaeMoe  AaBJienne 
pjin  cepnn  «CTpecc»  cocTaBJineT  58%  ncxopHoro  (po  rnnoKcnn),  pjin 
cepnn  «nonoji+CTpecc»  n  pjin  KOHTpojibHon  74—75%  ncxopnoro  n, 
Hanonep,  pna  cepppa  imraKTHbix  JKHBOTHbix,  nojiynaBmnx  hohoji,— 
okojio  90%. 
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Ta6jiiipa  38.  Bjiunmie  3BC  Ha  coKpaipeime  it  paccjia6jiemie  nanii.uiapHOH 
rvtbiiupbi 


noi<a3aTejib 

KoilTpOJIb 
(n  =  10) 

iloiioa  + 

+  KOHTpOJIb 
(n=I0) 

3BC 

(n=ll) 

IIoHoa  + 

+  3BC 
(n  =  10) 

AMnjiHTypa  coKpaipemiH, 

%  K  HCXOPHOH  pjIHIie 

G,99±0,81 

9,83±1,09 

4,72±0,44 

9,00±0,S3 

CKopocrb  coKpaipeniiH, 
ep.  Mbiin.  pji./ccK 

1,086±  0,049 

1,260+0,047 

0,518+0,060 

1,362±0,344 

CKopocTi.  paccjiaCjicinra, 
ep.  Mbiru.  pji./ccit 

0,891±0,062 

1,273+0,118 

0,-474±  0,068 

1,31 2±0, 293 

11  itpcKC  coKpaipeniiH, 
ceK-1 

0,156±0,015 

0,127±0,010 

0,109±0,011 

0,151±0,031 

Hnpenc  paccjiaGaemiH, 
ceit-1 

0,1 18±  0,007 

0,118±0,011 

0,107±0,012 

0,122±0,008 

J^OCTOBepHOCTb  pa3JlHHHH 

Pi —2  <0,05  pi  _3  <0,01 

P3-4.  <0,01  P2-4  H/fl 


TaKHM  oopaaoM,  cipecc  noxenpiipyeT  nmoKcimecKoe  noBpempe- 
h He  cepppa,  iio  paHHMM  o  Bbixope  cJiepMeHTOB,  ii  opnoBpeMenno  rop- 
mo3ht  aoccTanoHJicHiie  coKpaTHTejibnoH  (JiyiiKiuni  cepppa  bo  Bpe.MH 
peoKcnrenapira.  npepBapiiTejibiioe  BBepenne  nonojia  iiojiiiocti.io  ycTpa- 
HaeT  noTenpnpyioipee  pencTBiie  CTpecca  na  nmoKCiiMecKoe  noBpempe- 
HHe  n  ero  TopM03Hiu,iiH  scfxfieKT  na  BoccTaiioBJieniie  coKpaTiiTCJib- 
hoh  (fiyiiKpim  b  nocTrnnoKCHHecKOM  nepnope.  IlaKOHep,  BBepenne 
noHOJia  HHTaKTHBiM  >kiibothwm  liojiHOCTBK)  saipmpaeT  cepppe  OT  rn- 
noKCH'iecKoro  noBpempemiH  no  KpiiTepmo  Bbixopa  K<J>K  n  3iia>in- 
TejiLiio  ycKopneT  BoccTanoBJienne  coKpaTHTejibnoii  (fiyiiKpini  bo  Bpe- 
Mfl  nocJiepyioipeii  peoKcnreHapim. 

lie  Menee  onpepejiCHHbie  paHHbie  oo  aHTiicTpeccopnoM  n  anxn- 
riinoKCH'iecKOM  peiiCTBHH  nonojia  Sbijiii  nojiyieiiw  b  nanmx  iiccjie- 
poBannax  c  A.  M.  TpnxnoeBoii  npn  nayneniiii  coKpaTiiTejibnon  (|iynK- 
pini  namijumpnon  MtiinpH  no  MCTopy  3oiineii6jiiiKa  [Sonnenblick, 
1962].  ^aniibie,  npepcTaBJieniibie  b  Ta6ji.  38,  iio3bojihiot  conociaBiiTb 
coKpaipenne  h  paccjiaGjiemie  H30JinpoBaHHon  naniuuiHpiioii  Mbiiupw: 
KoiiTpojibHHX  JKiiBOTHbix;  JKiiBOTHbix,  nojiyHHBniHx  noiioji  b  yKaaaii- 
hom  Bbirne  po3e;  >khbothbix,  ncpciiecmiix  9BC;  naiionep,  mHBOTHbix, 
KOTopwe  nojiynajm  hohoji  nepep  3EC. 

11 3  MaTcpnajia  rra6ji.  38  BbiTenaioT  Tpn  nojiomemiH.  llepBoe  3a- 
KJiionaeTCH  b  tom,  mto  BBepemie  noHOJia  nmaKTHbiM  jkhbothhm  b 
Tenenne  Tpex  pHeii  nepep  aaooeM  cyipecTBeHHO  noBbicHJio  y  mix 
aMnjiHTypy  ii  cnopocTb  coKpaipemiH,  a  Tanme  cnopocTb  paccjiafijie- 
hhh  (2-h  cepim) .  3to  HBJiemie,  Tan  me  Kan  n  aHajrorHHHbrii  pe- 
syjibiaT,  nojiyneimbiH  npn  BBepemin  BOMK,  MomeT  6biTb  o6bacne- 
no  Ten,  mto  hohoji  npepOTBpanui  noBpempenne  namijmnpnon  Mbim- 
pbi,  Bbi3Bamioe  «CTpeccoM  3a6on»  n  «rnnoKciien  npenpapoBKii». 
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Biopoe  nojiomemie  coctoiit  b  tom,  mto  3BC,  Tan  me  nan  h  bo 
Bcex  npepwpyipnx  3KcnepimeHTax,  npnBeji  k  3HamiTejibHofi  penpec- 
cmi  ocHOBiibix  napaMeTpoB  coKpaTiiTejibHoii  cjbyHKpira  ceppennoii 
Mbimpbi.  HanoHep,  rjiaBiibiii  bubop,  BbiTCKaioipiiii  H3  pamibix 
Taoji.  38,  coctoiit  b  tom,  >ito  npepBapiiTejibiioe  BBepenne  HOHOJia 
ycTpamuio  HapyinemiH  coKpaTHTejibnoii  (JiyHKpiin  naniiJijiHpiioH 
MblUipbl,  OObl'IHO  B03HHKaiOipHe  HOP  BJIHHHHeM  3BC.  3TOT  3(J)(]ieKT 
b  OTjinnie  ot  paccMOTpennoro  panee  pencTBim  TOMB  6bui  iiojihwm. 
/leficTBiiTejibiio,  (JiaKTbi,  ripepcTaiyieiuibie  b  Ta6ji.  38,  CBiipoTCJibCT- 
ByioT,  mto  Bee  napaMerpbi  coiipaTHTejibHoii  <$ynKpHH  naniiJUinpiiOH 
Mbiinpbi  ?KiiBOTHbix,  nepenecuiiix  3BC,  na  (Jioiie  peiiCTBiin  HOHOJia 
coBepnieniio  lie  OTJnmajincb  ot  Tex  me  napaMeTpoB  y  uirraKTiibix 
miiBOTHbix,  nojiynaBimix  hohoji,  b  to  me  BpeMH  y  iiepaipiiipeiiiibix 
nonojioM  miiBOTHbix  iiOKasaTejiii  coKpaipemiH  ii  paccjiabjieHiiii  chii- 
3iijincb  riop  BJIHHHHeM  crpecca  b  1,5—2  pasa. 

B  pejio.M  ii 3  H3Jiomennbix  $aKTOB  Momno  cpejiaTb  pBa  ocnoBiibix 
3aKJIK)lieHHH. 

I.  npepBapmeJibiioe  BBepeHne  miiBOTHWM  iieTOKcmiecKiix  poa  an- 
TiioKcupaiiTa  nonojia  b  aiiaMiiTejibiion  Mepe  npepynpempaeT  aimiBa- 
pmo  110JI,  aaKonoMepiio  pa3BHBaioipyiocH  nop  BJIHHHHeM  3BC,  h  op- 
HOBpeMemio  npepynpempaeT  hjih  yMeiibinaeT  na6jnopaeMbie  npn 
CTpecce  cJiepMeiiTeMHio,  H3Bennbie  noBpempeiiiiH  mejiypna  h  iiapyuie- 
eiih  coKpaTiiTejibHoii  (JiyHKpim  cepppa.  3to  03HaMaer,  mto  aimi- 
Bapmi  IlOJl  HBJineTCH  neo6xopiiMbiM  .sbciiom  b  naToreHeTHMecKOH 
pemi  cTpeccopnbix  noBpempeHiin  h  cooTBercTBenno  BBepemie  pocxa- 
tomho  MoipHoro  aHTHOKCiipaHTa  npepynpempaeT  3th  noBpempemiH. 

Mexami3M  Tanoro  3aipiiTiioro  3c|?(l>eKTa  upoipe  Bcero  CBecTii  i? 
npopeMOiiCTpiipoBanHOMy  Bbime  (fiaKTy  npepOTBpaipeiniH  a htiiokcii- 
paHTOM  aKTHBapim  riepeKiicnoro  OKiicjieniiH  jiiiniipoB  b  cepppe  h  ppy- 
rnx  opranax-Miiinenax,  rpe  peannsyercH  3(J)c[)eKT  bmcokhx  KOHpeiiT- 
papHH  KaTexojiaMHHOB.  OpHano  Ha  caMOM  pejie  aaipiiTHbiM  3(|x|ieKT 
noHOJia  ii,  no-BiipuMGMy,  ppymx  anTiiOKcnpaiiTOB,  pea.mi3yeTCH  ne 
TOJibKO  na  ypoBiie  opraiioB-MHiHeneii,  ho  a  na  ypomie  peryjiHTop- 
nbix  cncTeM  opraHHBMa.  /],aHHbie,  upepcTaBJieHHbie  b  Ta6ji.  39,  nona- 
3biBaiOT,  mto  npepBapiiTejibiioe  BBepeiine  nonojia  b  iicnojib30BaHHbix 
n a mii  po.sax  3aMeTHO  yMeiibinaeT  cTpeccopiiyio  peaKpmo,  BoaiiiiKaio- 
ipyio  b  otb6t  na  3BC.  /leiicTBiiTejibno,  y6biJib  iiopappeiiajiuHa,  obbin- 
ho  pa3BHBaE0ipaHCH  y  miiBOTHbix,  riepenecrniix  3BC,  yMeHbiHHJiacb 
nop  BJIHHHHeM  npepBapmejibHOro  BBepeHiiH  HOHOJia  Bpiioe,  a  nopT>eM 
KOHpeHTpapHH  KOpTiiKociepoHa  b  n;ia3Me  ii  ceppeMHoii  Mbimpe,  na- 
6jnopaeMbiii  nocne  3BC,  n paKTH Mecim  OTcyTCTBOBaji.  3tot  na  nep- 
Bbin  B3niHp  HeomwpaHHbiH  c[)aKT  coniacyeTcn  c  npepcTaB.neimeM  o 
tom,  mto  nepeKHCHoe  OKiicJiemie  JiiiniipoB  hbjihgtch  HeoSxopiiMbiM 
3BeH0M  (JjyHKTIIIOHIipOBail II H  JII060II  KJieTKH  OpiaHHHMa.  OrpaHHMeHIie 
BToro  npopecca  bo  Bpexin  CTpeccopnoro  BoapencTBUH  yMeHbinaeT  cTe- 
nenb  Mo6HJiH3apHH  ^>y hkphh  nepBiibix  peiiTpoB  n  3HpoKpiiHHbix  me- 
Jie3  cTpecc-peaJiii3yioipeii  ciicTeMbi. 

TaKHM  obpaaoM,  cnocoSHocTb  aHTHOKCiipaHTOB  upepynpempaTb 
CTpeccopHbie  noBpempemiH  peaJiiiayeTCH  nan  3a  cneT  orpaHiiMemiH 
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Ta6jniu,a  39.  Bjinamie  npeaBapirre.xbHoro  BBeaemiH  noiiojia  aa  mireHciiBHOCTb 
CTpeccopiioJi  peaupini 


CoflepHsanne  KaTexojiaMiinoB,  -vinr/r 

b  cepaue 

u  HaAnoHeMHunax 

Cepno  onbiTa 

HopaapeHajiHH  | 

AOcpA 

AApenaAim 

KoiiTpojib 

3BC 

I'lOHOJI 

Hoiioji  +  3BG 

0,77±0,08 

0,38±0,U4  * 

0,64±0,06 

0,59±0,06 

0,3±0,U3 

0,23±0,05 

0,3±0,04 

0,28±0,007 

281,8±2(j,4 

15(>,9±2,36* 

343,3±4(j,8 

234,1  ±36,5 

HpHMeiauue.  B  naiKaoti  cepmi  HcnoJibaoBatio  no  10  wHBOTHbix. 


IIOJI  b  opranax-MHUieunx,  Taw  a  aa  ciier  orpanmienmi  caMoii  CTpecc- 
peaitpHM. 

II.  BBepcmie  MOHOJia  npepoTBpamaeT  riinoKcmiecKoe  nonpeJKpe- 
Hue  cepppa,  opemmaeMoe  no  KpHTepmo  BbixoAa  (fiepMeiiTOB  U3  KJie- 
tok  MHOKapAa,  a  cyipecxBenno  yBejinnnBaeT  Te.\in  h  cTeneiib  BoecTa- 
HOBJieHHH  coKpaTMTeJibHon  (f)yn Kpiin  cepAHa  npu  ero  peoKcnrenapiin. 

/[amibin  (J)aKT  c  iiaii6ojibmen  BepoHTHOCTbio  mohcct  6biTb  06'bHCHeH 
tom,  >ito  npn  peoKcnreHauHH  npoacxopHT  aKTUBapHH  IIOJI,  conpo- 
BO/KAaiomaacn  n  ob  pe  jk pe h m e m  cxpyKTyp  ceppemioii  Mbimpbi  u  penpec- 
cues  ee  (JiyiiKmin;  aHnioKcnpaHT  npepynpeJKpaeT  axn  anaemia. 

OpemiBaa  BepOHTiiocxb  raKoro  D6x.acHemia,  cJiepyeT  imeTb  b 
BHAy,  1jto  peoKcn renanna  nocae  ajt nxejibHOH  umeMHH  nan  rnnoK- 
ciin,  no-BHflHMOMy,  aBaaerca  opHoii  na  raaBHbix  naToreHexnaecKHX 
ciixyapim,  Koxopan  MomeT  npiiBopiiTb  k  aKTHBapHH  IIOJI  n  noBpeJK- 
peiiiiio  cepppa.  AKTHBapua  IIOJI  nocae  iimeMiiH  nan  rnnoKcnn  mo- 
jKex  B03ILH KaTb  noTOMy,  iito  npn  HepocTaTKe  Kiicaopopa  pa3BiiBaeTca 
iiaKonaenne  BoccTanoB.'iemibix  F2+,  IIA/I.O-U,  nnpo(J)OC(f)aTa  11  ppy- 
rnx  aKTHBaxopob  He^epMoniHoro  n  cJjepMenxHoro  flOJl.  stux 

aKTHBaxopoB  pejiaeT  bobmojkhoh  aKTHBannio  IIOJI  yJKe  b  ycaoBnax 
rnnoKcnn,  no  nanfioaee  noano  aKTHBapna  HOJ1  mokbt  peaaii30Baxb- 
ca  iioa  BJinanneM  3ano3pajioH,  no  p canon  peottcn renapmi,  norAa  b 
pe3yjibxaxe  bh3buhhoh  naKonnBiiin.vica  apenoaiiuOM  uocTrnnoKcnae- 
CKoii  rnnepeMHH  b  Mnonapp  nocxynaeT  cpaay  ooai.moe  KoanaecTBO 
KHCJiopopa.  9th  coo6pa>Kenna  no3Boamox  nonaTb  onncaHHoe  b  no- 
caeAHiie  roAbi  aBJienne  ran  eaabiBaeMoro  peoKCiireaapnonnoro,  nan 
KHcaopopHoro,  napaponca  [Hearse  et  al.,  1973,  1976].  CymecTno 
BToro  aBaenna  coctoht  b  tom,  bto  ecan  nocae  pjinxejibHon  nuieMHH 
nan  a hokchh  6bicxpo  o6ecneiiHTb  peoKcnrenapmo  cepppa,  to  BMecTO 
BOCCTaHOBaenna  coKpaTiixejibnoii  ([lymcpnn  nponcxopHT  paapymeriH© 
MeM6pan  capKOJieMMbi  n  CITP,  Haoyxaiine  n  pa3pbiBbi+MHTOXOHApiiH, 
HaKonaenne  b  capKonaaaMe  fioJibmoro  KoaiinecTBa  Ca  n,  nan  c.xep- 
CTBiie,  KOUTpainypa  Mno(J)u6piiaa  n  cepAPa  b  peaoM  [Hearse  et  al., 
1975]’. 


CoaepiKamie  HOpTHKocrepona,  MKr  % 

HopaapeHajiHH 

AO<I>A 

b  mia3Me 

b  cepaue 

b  HaanoHea- 
HHHaX 

128±14,6 

60,7±3,1 

6,45±1,0 

16,5±1,3 

1177,4  +  109,4 

72,2±  19,0 

38,1  ±5, 3* 

21,3±2,4  * 

49,8±5,8  * 

2400, 5±  122,5 

1 17,1±10,6 

63,6±3,9 

12,7±0,8 

24,1±1,7 

2286,8±213,0 

10G,5±7,1 

46,7±2,0 

8,1  ±0,9 

17, 7  ±0,3 

913,7±158,0 

*  Pa3jin‘iHH  AOCTOnepHi.1,  no  oTHoujemno  k  kohtpojiio 


ripn.Mbie  Aamibie  o  tom,  *ito  noBpevKpemie  KJiexomibix  MOMopan 
npn  «peoiicurenapnounoM  napapoKce»  BoaunnaeT  b  peayjibxaxe 
aKTHBapna  IIOJI,  ao  nocaeAnero  BpeMenn  OTcyxcTBOBaJin.  OpnaKO 
Bbime  noKa.aaHO,  mto  npepBapiiTejibHoe  BBepemie  aHTiiOKcnpanTa 
Honojia  npeAynpeJKAaeT  noBpe/KpeHiie  iniojinpoBannoro  cepAPa,  ko- 
xopoe  noABepraexcn  peoncn reHapiiu  nocae  pjiHTejibiiOH  rnnoKcnn. 
9tot  c])aKT  coapaeT  nepcneimmy  ncnoabaoBanmi  mhi’u6htopob  IIOJI 
(aHTiioKCHAanrbi)  b  KapAnoaornn,  ran  naK  aBaenna  KHCJiopopHoro 
napapoirca  MoryT  HaojiiopaTbca  no  MeHbinen  mepe  b  rpex  cnTyapnax, 
xapaKTepHbix  ajih  ecTecTBennon  naToaorun  cepAPa. 

Bo-nepBbix,  peoKcnrenapna  pojiJKna  peaanaoBaTbca  bo  BpeMa 
Kopouapnoro  npncTyna  —  na  tom  ero  3Tane,  norpa  cmmaexcn  poKa- 
3aHHbin  Tenepb  b  KJiimiiKe  cna3M  Koponapnbix  ap-repnii  [  Facnann 
u  pp.,  1979;  nexpocan  h  pp.,  1979].  Bo-BTopwx,  peoKcnrenapna 
peaanayeTca  npn  nii(J)apKTe  MiiOKappa,  norpa  OTKpbixne  Koaaaxepa- 
Jieii  npiiBopiiT  k  BoccTanoBaemno  KpoBOTOKa  b  snaaiiTeabHOH  aacTii 
30hbi  nepBmiHoii  nmeMiiii.  9xa  nocaepnaa  B03M0Ji^H0CTb  c  iianAoab- 
meii  BepoaTnocTbio  o6x>acnaex  pe3yai/raxbi  BaJKHbix  3KCiiepi'iMeiixoB, 
b  KOTopux  BBepenne  aHTHOKcnpaHTOB  —  a-TOKO(J)epoaa  a  ceaemixa 
naTpna  —  cyipecTBenno  yMennmnao  pa3Mepbi  iimeMiiaecKnx  ireKpo- 
30b,  Bbi3Bannwx  nepeBa3Kon  Koponapnofl  apTepim  y  jkobotiilix 
[KaKTypciaiH  H  pp.,  1976;  Koran  n  pp.,  1976].  B-xpeTbnx,  peoKcn- 
renapnoHnaa  aKTHBapna  TTOJI  aBaaeTca  Bepoaxnoii  iipmnindn  rio- 
Bpe/KAeiina  MiiOKappa  npn  onepapnax  na  «OTKpbiTOM  cepppe»,  norpa 
BoccTanoBaenne  apeKBarnon  nep^yann  Kopouapnoro  pycaa  «Bne3an- 
BO»  npuBOAHX  k  Koiixpaicrype  n  pa.TBHTUJO  ran  naabmaoMoro  naMen- 
Horo  cepppa  [Cooley,  1972],  noxopoe,  no  cyipecxBy,  npepcTaBaaex 
coooii  opnH  na  BapiiairxoB  «Kncaopopiioro  napapoKca». 

TaKiui  oGpaaoM,  naMeaaeTca  npepcTaBaenne,  hto  peoKcnrena- 
pnoHHaa  aKTHBapna  IIOJI  anjiaeTca  oahhm  na  KJiioneBbix  BBenbeB 
naTorenesa  noBpeJKpeHiiH  cepppa  npn  nuieMiniecKon  6ojie3nn,  hh- 
<{)apKTe  MiiOKappa,  nocJie  onepannn  Ha  otkpwxom  ceppue.  II poBepna 
exoro  npepnojioJKeHiifl  n  coapamie  upepnocbuioK  pjin  npinieneHmi 
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aHTHOKCHflaHTOB  npH  yKa3aHHLIX  COCTOHHHHX  COCTaBvXHeT  OflHy  H3 

cymecTBeHHbix  sa^a'i  KapAHOAornn.  B  cootbgtctbhh  c  bthm  mm 
cobmgctiio  c  Jl.  M.  BeJiKHHoii,  A.  A.  yrojieBMM,  JI.  10.  I  oAyCeBoii 
H  H.  A.  A6flHKaJIHeBMM  HCn0Ab30BaAH  CHHTeTHHeCKHe  aHTHOKCHA&H- 
Tbi  fljia  npeAynpenmeniin  peoKCHreHapnoHHoro  napymeniifi  (^ynupim 
cepflua  b  ycjioBiTfix  pejioro  opranii3Ma  h  aah  npo<J)HAaKTHKH  3Kcne- 
pHMGHTaABHOrO  HH^apKTa  MIIOKapAa. 

9kc ne pH m g htm  6mab  BbinojmGHbi  na  Kpwcax-caMnax  ahhhh  Bii- 
CTap  bgcom  200—250  r.  Ha  nepBOM  aTane  conocTaBAHAii  coKpaxn- 
xejibHyio  ^yHKpnio  cepAHa  11  gg  ycToi’niiBocTii  k  thhokchh  h  peon- 
CHreHapiTH  y  KOHTpOJIbHbIX  HUIBOTHbIX  H  KpbIC,  nOJiy  'laBIHIIX  B 
TGneime  npofliiiecTByiomux  5  cyTOK  yme  ynoMHHyTbiH  bwihg  /Kiipo- 
pacTBopHMbiii  anTHOKCHAaHT  hohoji  (120  Mr/nr)  hah  BOAopaeTBOpn- 
MblH  aHTHOKCHABHT  H3  KAaCCa  OKCIIIIIipiIAHHOB  —  OKCHH-6* 

(100  mp/kt).  Ha  BTopoM  aTane  bhhchhah,  kgk  bahhct  npeABapu- 
TGJibHoe,  npoBOAHBineecfi  b  TeneiiPie  5  cyTOK  BBeAemie  tgx  >kg  aiixn- 
OKCHAaHTOB  11a  paaMepbi  nniGMunecKoro  neKpo3a,  BbipaJKeHHOCTb 
c|) e p m e h t e m h h  h  Hapyuienne  coKpaTHTeabHOH  ^ynKpun  cepjina  nocae 
ITG,pGBH3KH  IIHCXOAHmePI  BCTBII  ACBOH  KOpOliapHOH  apTepiTII. 

B  KaJKAOM  onbiTe  npoBOAHAn:  perucTpapmo  coKpaTmeABHOH 
(J)yHKn,Hii  cepAHa  b  ycAOBHHX  OTHOCiiTeAbuoro  noiion,  cosAainin  mgk- 
CHMaAbHOH  Harpy3KH  na  cepAAe  nocpeACTBOM  nepemaTHfl  aopTbi  Ha 
25  cen,  co3AamiH  narpy3Kii  nyTeM  HaBaabiBamm  bhcokoh  'lacTOTbi 
coKpanlenufi  c  noMombio  3AeKTpocTHMyAHTopa;  naKOHen,  npooy 
«rrmoKCHH  —  peoKciTreiiamifl»  nyTeM  BbiKAionenim  Abixaieabnoro 
annapaTa  Ha  5  mhh  c  nocneAyiomiiM  ero  BKAKmenneM.  IIo  KpiiBbiM 
BnyTpncepAeinoro  AaBAemiH  H3MepaAH  CAeAyiomne  noKa3axeAu: 
BGAiTHirny  cncToainiecKoro,  AnacTOAHnecKoro  n  pa3BHBaeMoro  Aa BAe- 
HITH  (b  MM.  PT.  CT.),  HPICAO  CepAeHHBIX  COKpameHHH  B  1  MHH,  HOC, 
paBHyio  npoHSBeAeHHio  qacTOTH  COKpameHHH  na  pasBHBaeMoe  AaBae- 
nne,  AGAeHHOMy  na  Bee  aeBoro  weAyAOHKa  (b  Mr.). 

J(aHHbie,  npeACTaBAeHHbie  b  Ta6A.  40,  OTpa>KaioT  bahhhhg  oooux 
H3yqeHHbix  aHTHOKCHAanTOB  Ha  coKpaTHTeAbnyio  ^yHKpino  cepaua 
HHTaKTHbIX  JKHBOTHMX  H  CBIIABTeABCTByiOT,  HTO  B  yCAOBHHX  OTHOCII- 
TeAbHOTO  nOKOfl  aHTHOKCHAaHTBI  3aMeTHHM  o6pa30M  CHHJKaiOT  AHa- 
CTOAHMecKoe  AaBAenne;  KpoMe  toto,  OKCHH-6  cHHJKaeT  nacTory 
cepAeHHbix  COKpameHHH  ao  200  npoTirn  260  b  KOHTpojie  pi  cootbct- 
CTBeHHO  HOC;  na  APy™e  napaMeTpbi  coKpaTHTeABHOH  $yHKmui 
cepAna  b  noKoe  aHTHOKCHAanTbi  ne  bahhiot.  IlocAe  nepe>KaTiin  aopTbi 
CHHJKenHG  AHacTOAHHecitoro  AaBAcnun  hoa  bahhhiigm  airriioKCHAan- 
TOB  BbiHBAneTCH  erne  6oaee  onpeAeAenno.  Ran  iioiioab  btot  cab  nr 
ocofieHiio  BeAHK:  na  25-pi  cenyHAe  nepewaTHH  AnacTOAHqecKoe  AaBAe- 
II lie  COCTaBAfIGT  Bcero  11  MM  pT.  CT.,  npOTHB  22  MM  PT.  ct.  b  koht- 
pojie;  aah  OKCHH-6  oii  hcckoabko  MeHbnie. 

CymecTBeHHO,  >tto,  eecMOTpn  na  CHumemie  AuacTOAHqecKoro 
AaBAGiinn  n  BeponTiioe  yMeiibrneiiiie  CTenenii  pacTAHteHna  MHOKapAa, 

*  Abtop  npHHOCHT  cboio  SJiarc-AapHOCTb  axaneMiiKy  H.  M.  3MaHy3.no  n  aokto- 

py  xMMHAecKHX  HayK  JT.  fl.  CMHpHOBy  3a  npeAOCTaBAeHHe  BOAopacTBopuMoro 

aHTHOKCHAanta  OKCHII-6. 


TaS.-iupa  40.  BnuHnne  aHTHOKCHAanTOB  Ha  coKpaTHTejibHyio  (JiyHKipmo  nesoro 
HteayAOMKa  cepAipa  b  ycAOBiiax  OTnocHTeAbiioro  noKOH  h  npn  MaucuMajibHOH 
Harpy3Ke,  Bbi3BaiiHofi  nepe>KaTiieM  aopTM 


EtoKa3aTejib 

Cepnfi 

aKcnepn- 

MeHTa 

OTHOCMTeAb- 
Hbiii  nonoii 

5  ceK  nepeina- 

THH  aOPTbl 

25  ceK  nepe>Ka- 
THfl  aopTbi 

AnacTOADAecKoe 

1 

7,7±1,8 

15,3±2,8 

22,8±3,3 

AaBAenne, 

2 

4,8±1,5  ** 

1  i,7±4,5 

11,2±5,2* 

MM  pT.  CT. 

3 

4,0±1,3  ** 

12,2±4,0 

18,0±5,3 

Pa3BHBaeMoe 

1 

128±1 1,8 

224±6,6 

174±13,6 

AaB.ienne, 

2 

132±8,6 

214±3,4 

174  ±28,3 

MM  pT.  CT. 

3 

121  ±14,9 

213±4,2 

166±  17,2 

Hiicao  cepAeAHbix 
coKpaupeHHH 

1 

259±12,8 

240±10,6 

1 14±  1 1,8 

2 

260±10,6 

233±  15,0 

107±21,3 

b  1  mhii 

3 

200±32,5 

194±31,0 

166±  1 7,2  ** 

II<I>C,  MM  PT.  ct/ 

1 

67,8±7,3 

109,8±5,2 

37,0±4,0 

/ mhh x  Mr 

2 

75,5±6,7 

109,1  ±6,7 

30,1  ±4,2 

3 

55, 8±  13,0 

95,6±14,1 

62,7 ±9,7  ** 

CnopocTb 

1 

3261  ±271 

6324  ±250 

4289±371 

COKpameHHH, 

2 

3458±263 

6174±214 

4750±375 

mm  pr.  CT./cei< 

3 

3428±60 

6075±375 

3400±300 

CnopocTb 

1 

1837±  1 14 

2531±99 

1660±176 

paccAaSAenna, 

2 

2254±225 

2858+187 

1 1 53±  1 30 

MM  pT.  CT./ceK 

3 

2170±330 

22 1 6±250 

1781  ±281 

n  p  h  m  e  1  a  ii  h  e.  B 
*  Pi-2<0,02;  **p, 

l-fi  cepiiu 

-3<0,05. 

ncno.ib30HaHo  10  whbothux,  bo  2-fl 

—  8  h  b  3-fi  —  6.. 

o6a  aHTiiOKciiAAHTa  He  0Ka3aAii  bahahha  Ha  MoGiiAiiaamno  (J>yHKn,nB 
AeBoro  /KeAyAOHKa,  B03HHKaiomyK)  b  otbgt  na  uepe>KaTne  aopTBi. 
Ha  5-h  cenyHAe  nepeataTHH  aopTbi  pa3BiiBae.\ioe  AaBAenne,  cKopocTb 
coKpameiiiin  n  paccAa6AeniiH  y  jkhbothbix.  noAyqaBmux  aiiTHOKcii- 
AailTBI,  lie  OTAHMaiOTCH  OT  KOHTpOAH.  B  A&A bH eil LH G M,  HB  25-0  CGKyiT- 
Ae  nepe?KaTiiH,  norAa  paaBiiBaei'CH  yTOMAeime,  btii  noKasaTeAH  b 
OCHOBHOM  OAHHaKOBO  CIIIIH^aiOTCH  B  KOHT.pOAG  PI  y  HtHBOTHblX,  HO- 
AynaBniHx  aiiTiioKciiAaiiTbi. 

B.MecTe  c  Te.vi  Ha  ai'oii  CTaAHH  bi.ihbahgtch  cnocoSnocTb 
OKCHH-6  npeAOTBpamaTb  pa-TBiinaiomyrocH  npn  aahtgabhom  nepe- 
maTHH  aopTbi  Aenpeccnio  a bt o m a t i i 3 m a  cepAUa,  t.  e.  ana'iineAbHoe 
naAeime  nacTOTbi  cepAGHHbix  coKpameHiiii,  naGAroAaeMoe  y  koiitpoab- 
HblX  JKIIBOTHbIX.  JJ,eHCTBIITeAI)IIO,  y  JKHBOTHbIX,  nOAyHaBLHHX 

OKClin-6,  nacTOTa  cepAenribix  coKpamenun  na  25-pi  ceKyHA'e  hocag 
nepe'/KaTHH  aopTbi  CHMweHa  no  cpaBHeHiiio  c  cocToniineM  cfni3iiOAO- 
rnnecKoro  hokoh  ne3iia'inTeAbno  11  cocTaBAneT  164  npoTHB  107  b 
KOHTpoAe  (p<0,05).  CooTBercTBeiiHO,  HOC  Tan?Ke  OKa3biBaeTCH  Ha 
109%  Bbime,  HGM  B  KOHTpOAe. 

B  AaAbHeiimeM  npn  BaBH3biBaHHH  bmcokoh  nacTOTbi  COKpameHHH 

pa3APIHHH  MOKAy  KOIPTpO.TieM  II  JKIIBOTHbIMH,  nOAyqaBUIXlMH  ailTHOK- 
CHAaiiTbi,  0Ka3aAiiCb  pieAOCTOBepHbiMH. 
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r UnaKDUH 


Pile.  48.  Bjinaniie  iioHOJia  na  BOCCTaHOBjieHne  coKparaTeJibHon  (jpynKpmi  cepjma 
npii  peoKciirenaunn 

A  —  fliiacTOJinaecKoe  naBJieHiie,  mm  pt.  ct.;  B  —  pa3BHBaeMoe  aaBJieHne,  mm  pt.  ct.; 
B  —  aacTOTa  cepAeuiux  coKpameiuiit  b  i  mhh;  r  —  H®C,  mm  pT.  CT./MHH-Mr;  A  —  cko- 
Poctb  coKpameHHH,  mm  pt.  CT./cea;  E  —  cKopocTb  paccjia6aemiH,  mm  pt.  cT./ceK 
nyHKTnpHaa  jihhhh  —  kohtpojib,  cnnouiiian  jihhhh  —  hohoji.  IIo  och  aOcaiicc  —  BpeMH 
ot  iiaaajia  ninoKcimecKoro  B03neiiCTBHH,  mhh 


IIaii6ojiee  onpe/i,ejieiino  aiJxfioKT  aiiTMOKCHflaHTOB  BbmBiiJica  na 
aaKJiio'iHTejiLHoii  CTa^HH  nccjieflOBanna  npa  ncnojiBaoBaimu  npoSbi 
innoKcim  —  peoKCiirenapiiH.  KpHBbie  na  puc.  48,  49  noKaabiBaior, 
'ito  rnnoKCHHecKaa  penpeccHH  uay'iaBinHxca  riapaMe-rpoB  coKpaiii- 
TejibiiOH  ^ynKpHH  cepppa  y  jkhbothmx,  nojiy^aBinnx  aiiTiioKciiflaiiTbi, 
6buia  HepocTOBepno  MeHbine,  >ieM  b  KOHTpojie.  TojibKo  oahh  cabiut, 
Bbi3BannbiH  runoKCHefi,  a  HMenno  riOA'keM  AuacTOJinaecKoro  paBJie- 
hhh  b  nojiocTii  aeBoro  HteJiypoiKa,  6biJi  y  >KiiBOTiibix,  nojiyqaBimix 
OKCI4XI-6,  MeHbine  >ieM  b  KonTpo.ie  (cm.  aarnTpiixoBaimyio  aony). 
TaKHM  oSpaaoM,  annirimoKciiaecKiiH  9(|)$eKT  aimioKCiJAanTOB  b 
iianiHX  ycJiOBimx  onbua  6biji  HecymecTBeniibiM. 


P«c.  49.  Bjinaime  aHTiioKcHAaiiTa  OKCIiri-6  Ha  BoccTanoBJiciuie  coKpariiTejib- 

noii  cpyiiKipiu  cepjuia  npn  peoKciireHaipiH 

Cnjioiuiiaa  jihhhh  —  OKCHII-6 

OcTajibULie  o6o3HaHeHiia  Te  ate,  hto  Ha  puc.  48 


n  pn  peoKCiirenapmi  AeiicTBiie  HOHOJia  h  OKCHH-G,  nanpcmiB, 
6bi;io  pe3KHM  u  0AH03naAHbiM.  KpiiBbie  na  puc.  48,  49  noKaabmaioT, 
tito  y  KOHTpojibHbix  jk tiBOTHbix  Bee  napaMeipbi  coKpaTirrejibnoM 
cjiyiiKnuii  nocjie  peoKCHreiiapnn  BoccTaHaBJiiiBajmcb  mcajichho  ii 
flanse  Mepea  5  mhh  nocjie  BKJiioHeniifl  A^xaTejibiioro  anrrapaTa  hii 
OAim  ii3  mix,  KpoMe  aacTOTbi  cepAe'mwx  coKpaipeniiii,  ne  AOCTHraji 
wcxoAiioro  ypoBiia  —  pasBiiBaeMoe  AaBJiemie,  citopocTb  coKpaipeima 
h  CKopocTb  paccjia6jieHHn  cocTaBJifiJiii  cooxBCTCTBemio  87,6,  77,1  h 
87,4%  ot  ncxoflHbix  npeArimoKCii'iecKHx  BejiHPHH.  y  jkhbothhx, 
nojiyMaBUiiix  aiiTHOKCHflaHTbi,  coKpaTHTejibHan  (JjyiiKpmj  cepppa 
nocjie  Ha'iajia  peoKcnreiiapmi  B03pacxajia  CKaTmoo6pa3HO  n  y?«e 
He  pea  30  cen  paaBUBaeMoe  paBJieHne,  CKopocTb  coKpaipeHHa  h  pac- 
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TaSjuina  41.  BjnijiHne  npcABapirrejibiioro  BBeaemia  airi'HOKcii^anTOB 
na  pasMepu  HiueMHHecKoro  HeKpo3a  n  CTeneiib  $epMeHTeMiiii  nocae 
nepcBHSKn  HHCxoflameii  bctbii  jieBoii  Koponapiioii  apTepim 


CepHH  3KCnepHMeHT8  | 

Hhcjio 

H5HBOT- 

Hbix 

OTHOCHTeJIb- 
Han  iuiomaflb 
HeKpo3a  na 
Hapyrniiofi 
noRepxnocTP 
CTeHKH  jieBo¬ 
ro  mejiy- 
ao'ih-a.  % 

P 

AKTHBHOCTB 
ACT  U 
CMBOpOTKe 
(U/l) 

9% 

P 

1.  KoHTpOJIb 

10 

— 

— 

44,3±3,9 

_ 

2.  9KciiepnMenTajibHbiH 
uuc])apKr  (2  cyxon) 

11 

65,3±2,1 

- 

105,0±11,6 

Pl_2<O,01 

8.  Hohoji  +  oiccnepHMOH- 
T  a  Jib  HUH  HH$apKT 
(2  cyToit) 

9 

32,5±3,2 

P2-3<0,01 

G5,G±5,2 

p2— 3<0,01 

4.  OKCM11-6  +  9Kcne- 
piiMeHTaJIbHHH 
iimjiapKT  (2  cyTOK) 

8 

46,0±7,7 

p2-4<0,05 

62,0±5,5 

p2_4<0,01 

5.  9KCnopiiMeHTajibni>iH 
HH^apKT  (5  cyTOK) 

9 

46,4±3,6 

- 

- 

- 

6.  Mohoji  +  3KcnepHM9H- 
TaabHblH  HH^apKT 
(5  cyTOK) 

9 

34,1±1,7 

p5— 6<0,0J 

— 

- 

7.  OKCMI1-6  +  aitcne- 

piIMeHTajIbHUH 

HHcDapKT  (5  cyTOK) 

8 

37,3±1,7 

Ps-7<0,01 

- 

- 

CJia6jieHHn  OKaabiBajiiict  Bbinie  hcxoaiioto  npe^nmoKcii'iecKoro 
ypoBHB  —  peajiM30Bajica  (JjeHOMeH  cynepBoccTaHOBjieHun.  HacTOTa 
cepAeiiHbix  coKpameHHH  h,  nan  cjieflCTBiie,  HOG  BospacTa.in  ne  Tan 
6biCTpo,  no  TaitHve  3HaHHTejibH0  6bicTpee,  weivi  y  KOHTpojibiibix  >kh- 

BOTHblX. 

TaKHM  o6pa30M,  b  ycjiOBHHx  Hamero  aKcnepimenTa  06a  aHTHOK- 
CHflanTa  He  o6jia,aajm  AOCTOBepnbiM  aHTHnmoKCiinecKHM  aencTBaeM, 
HO  CymeCTBGHHO  CTHMyjIHpOBaJIH  BOCCTaHOB^enne  COKpaTHTeJIbHOH 
4»ynKmiH  cepflpa  ripw  peoKCureHamm  n  thkiim  o6pa30M  npe/ioTBpa- 
majiH  nocTrunoKCH'iecKyio  fleripeccino  9toh  (fcyHKmm.  3aniTpnxoBaH- 
Haa  3ona  ua  puc.  48  h  49  xapainepusyeT  BejiHHHHy  aroro  aamnTHoro 
8(|)(|)eKTa.  B  cooTBeTCTBHM  c  pa3BiiTbiM  Bbime  npeflCTaBJieHneM  ero 
naiiGojiee  BepoaTHbiii  MexaimaM  coctoiit  b  tom,  hto  hohoji  a 
OKCMM-6  npejiynpe?KflaioT  bkth Ba nmo  FIOJ1  npn  peoKcureiiamm, 
a  Tew  caMbiM  npeflynpeatflaior  a  noBpeniseHHH  Men6pan  MHonap- 
fliiajibHbix  KJieTOK  npoflyKTaMH  MOJ1. 

Ila  CJieflyiomeM  aiane  iiccjieAOBanim  6bmo  wayaeno  Bjnmeiie 
npeflBapHTejibiioro  BBenemm  o6ohx  aHTHOKcimaHTOB  na  paaMepu 
HmeMHBecKoro  HeKp03a,  CTeneHb  (JjepMeHTeMHH  h  HapymeHiie  coitpa- 
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THTejibHOH  (JjyHKi^HH  nocjie  nepeBH3KH  nncxo^HineH  BeTBH  ji-bboh 
KOpOHapHOH  apTepira. 

9KcnepHMeHTajibHbiH  HH$apKT  MHOKap^a  co3p;aBajin  no  MeTojjy 
T.  Cejibe  [1960]  riyTen  nepeBH3Kn  HHCxo^Hnj;en  BexBn  jieBoii  nopo- 
HapHOH  apTepim. 

Pa3Mepw  nmeMHnecKHX  HeKpo30B  MHOKapfla  na  napyjKHon  noBepx- 
hocth  CTeiiKn  jieBoro  HtejiyflOHKa  orieHHBajin  nyTGM  iiaMcpeunn  nx 
nnoipaAH  (b  mm2)  c  noMorpbio  SimoKyjiHpHon  Jiynbi  n  oKyjijipiion 
ceTKH.  Run  oneiiKii  cTeneHH  HeKpoTimecKoro  nopawemm  Mnonap^a 
onpeaejuum  TaKHte  aKTHBHocTb  b  cwBopoTKe  KpoBii  acnapTaTTpanc- 
aMima3bi. 

M3  Ta6ji.  41  cjieflyex,  hto  nepea  2  cy-ron  noc.ire  nepennaKH  Kopo- 
iiapiion  apTepim  y  bbdkhbihhx  jkhbothbix  Ha  napyrnnon  noBepxHOCTii 
CTeiiKn  JieBoro  HcejiyflOHKa  o6napy>KiiBaeTc;i  c^opMupoBaHiibin 
iimeMiinecKHH  neKpo3,  KOTopwii  conpoBOJK^aeTCH  BbipaJKeHHon 
(JjepMeHTeMiien:  aKTHBHocTb  ACT  b  luraawe  Kpoim  npwc,  nepeiiecmiix 
HH(|)apKT,  6buia  yBejiimena  Ha  60  ycji.  e,n;.  y  jkhbotii mx,  Koxopwe  b 
Tenemie  5  cyTOK  ji,o  nepeBH3KH  apTepnn  nojiynajin  aHTHOKCHflaiiTbi, 
njiomaflb  Henpo3a  onasajiacb  yMeHLuieHHoii;  ajih  HOHOJia  —  b  2  pa3a, 
a  ajih  OKCHIT-6  —  Ha  TpeTb. 

rioaHxe,  nepes  5  cyTOK  nocjie  nepeBHSKii  KoponapHon  apTepim, 
Korfla  b  onare  nenposa  cymecTBeimoro  pa3BHTim  flociiiraeT  npopecc 
py6n;eBaHHH,  onpe^ejmeMan  njioui;aab  HHC^apma  y  jkhbothhx, 
He  nojiynaBmux  npenapaTbi,  0Ka3biBaeTca  HecnojibKO  neiiLme,  neM 
nepe3  2  cyxon;  3$$eKT  aHTHOKCH^aHTOB,  BbipajKaioiHiHHCH  b  yMeHL- 
meniiii  pa3MepoB  HeKpo3a,  TaKJKe  OKaabiBaeTca  HecKOJibKO  MeubmiiM, 
ho  ocTaeTca  p;ocTOBepHbiM.  TaKHM  o6pa30M,  npesBapuTejibiioe  BBeji,e- 
ime  o6ohx  nsynaeMbix  aHTiioKcn^aHTOB  yMeHbinaeT  pasMepw  Henposa 
ii  conpoBomaaiomyio  HeKpo3  (|)epMeHT eMHio .  /Jannwe  o  tom,  Kan  otot 
npo<J)HJiaKTHHecKHH  3$$ei<T  aHTHOKCH,n;aHTOB  cKa3biBaeTca  na  coKpa- 
THTejibHOH  (JjyHKnHH  cep;ma  jkhbothbix,  nepeHecmnx  ninfiapKTbi, 
npeflCTaBJieHbi  b  Ta6.n.  42.  Ee  ^aHHbie  iiobbojihiot  pas/tejibHO  oueniiTb: 
BO-nepBbix,  HapymeHim  coKpaTHTejibHOH  $yHKn;HH,  BH3biBaeMbie 
caMHM  nn^apKTOM;  BO-BToptix,  3$$eKT  npe^BapiiTeji i.iioro  BBeflenim 
aiiTiioKcn^aiiTOB  na  oto  napymenne. 

Mojkho  BHfleTb,  hto  nepes  5  cyion  nocjie  nepeBH3Kii  Koponapnon 
apTepim  b  ycjiOBimx  OTHOciiTejibHoro  iiokoh  Ha6jiiOflaiOTCH  cnmKeniie 
coKpaTHTejibHoii  (JiyHKitHH  cepan;a  (yMenmieime  pa3BiiBaeMoro  flaBJie- 
hiih  Ha  35%,  HOC  na  37%)  it  TeH^ennim  k  yMenbmennio  cKopocTeii 
coKpameHHn  h  paccjia6jienim.  HeontHflaimbiM,  no  BecbMa  cymecTBen- 
HblM  HBJineTCH  $aKT,  HTO  3T0  CHHJKeHHe  C OK p a T II T e.'I LH 0 i’[  ([)yjIKII,im 
peajinayeTCH  na  $OHe  yMeHbmeHHoro  noHTH  B^Boe  fliiacTOJiii'iecKoro 
AaBJiemm  (3,9  mm  pT.  ct.  npoTHB  7,7  mm  pT.  ct.  b  KOHTpojie).  9tot 
c^biit  He  HBjrneTcn  CJiynaHHbiM  it  ein;e  oojiee  onpeji;e,iienno  BbiCTyrracT 
na  cjiejiyiomeM  axane  BKcnepnMenTa  nocjie  coa^aimn  MaKCHMaJibiion 
Harpy3Kii  Ha  cepAu,e  nyTeM  nepentaTim  aopTbi.  Bejinnirabi,  npOACxaB- 
jieHHbie  b  Ta6.n.  42,  CBUfleTejibCTByioT,  hto  oto  npiiBOAHT  k  pe3KOMy 
noAT>eMy  AnacTOJinnecKoro  AaBJiemm  —  na  5-ii  n  25-n  ceKyn^ax 
nepentaTim  oho  AOCTHraeT  y  KOHTpojibHbix  jhiibothbix  cooTBeTCTBen- 
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Ta6jiau,a  42.  Bniisimie  iipeAnopiiTCJibHoro  itBeflemifl  anTnoKcnrr\aiiTOB  nou,>.in 
h  OKCnn-6  na  iiapyineiine  coKpaTHTeabiiofi  (JiyiiKijitii  aeBoro  VKeayAO'iKa, 
na6jnoji;aeMoe  npn  aKcnepiiMeiiTajibHOM  HH<|)apKTe  MnoicapAa  b  ycJiOBiiax 
oTHOCiiTeabiioro  noicoa  n  npii  MauciiMajibHofi  narpy3KC,  Bbi3BaiiHoii  iiepejuaTiieM 


aopTM 


IIoKa3aTejib 

Cepmi  DKcnepuMeHTa 

OTHOCIITeAb- 
Hbifl  ncmott 

5  ceil  nepe'/iia- 
THH  aopTM 

25  ceii  nepe- 
HiaTim  aopTbi 

1 

2 

3 

4 

5 

HiiacTOJiHBe- 
cKoe  AaB^eniie, 

MM  PT.  CT. 

Pi— 2 

P2-3 

P2-4 

1.  Kom-poAL  (n=10) 

2.  Hn$api<T  5  cyTOK 
(n=9) 

3.  Hohoa  +  HHcpapKT 

5  cyTOK  (n=9) 

4.  OKCIin-6  +  hh- 

(})apKT  5  cyTOK 
(n=8) 

7,7±1,2 

3,9±1,1 

6,4±1,1 

5,2±1,3 

<0,05 

<0,1 

<0,1 

15,3±2,8 

5,6±1,6 

12,1±2,7 

10,6+3,2 

<0,01 

<0,05 

<0,1 

,  22,8±3,3 
12,0±4,1 

19,0±3,8 

16,8±7,2 

<0,05 

<0,1 

<0.1 

PasBHBaeMoe 

1.  KoHTpOAb 

128±4,8 

224+6,6 

174+13,6 

AaBJieHiie, 

2.  IlH^apKT  5  cyTOK 

83+4,9 

171+14,0 

110+26,0 

MM  PT.  CT. 

3.  Hohoa  +  HUC^apKT 

108+7,9 

207+13,8 

164+15,3 

5  cyTOK 

4.  OKCHn-6  +  hh- 

88+8,5 

183±11,3 

I66±24,0 

Pi — 2 

(papKT  5  cyTOK 

<0,01 

<0,01 

<0,01 

<0,01 

<0,05 

<0,1 

P2-4 

<0,1 

<0,1 

<0,1 

Hhcao  cepseH- 

1.  KoHTpOAb 

259±12,8 

240±10,6 

114+11,8 

Hbix  coKpame- 

2.  Hn^apKT  5  cyTOK 

246+14,3 

208+16,6 

150+17,1 

HUH  B  1  MHH 

3.  Hoiioa  +  HHlJiapKT 

282±8,7 

226+15,6 

137±12,7 

5  cyTOK 

4.  OKCHn-6  +  hh- 

256+14,3 

221±6,2 

181+20,1 

(papKT  5  cyTOK 

<0,1 

<0,1 

<0,05 

<0,05 

<0,1 

<0,1 

P2-4 

<0,1 

<0,1 

<0,1 

HOC,  MM  PT.  CT. 

1.  KoiITpOAb 

67,8+7,3 

109,8+5,2 

37,0+4,0 

MHH  X  Mr 

2.  Hn^apicr  5  cyTOK 

42,6±5,3 

74,4±11,7 

21.8±8,9 

3.  HOHOA  +  HHlJapKT 

69,6±G,7 

103+7,3 

49,8+5,9 

5  cyTOK 

4.  OKCHn-6  +  hh- 

49,0+7,9 

88.3±8.2 

51.2±12,2 

Pl-2 

P2-3 

P2-4 

$apKT  5  cyTOK 

<0,02 

<0.01 

<0,02 

<0,05 

<0,05 

<0,05 

<0,1 

<0.1 

<0,05 

Ta6.iima  42  (oKOHnamie) 


IIoKa3aTeAb 

Cepim  ancnepiiMenTa 

OTHOCHTeAb- 
Ilblft  ITOKOft 

5  cei<  nepewa- 
THH  aopTbi 

25  cea  riepe- 
maTMH  aoprbi 

i 

2 

3 

4 

5 

CKOpOCTb 

1.  KoHTpOAb 

3216+114 

G324±250 

4289±371 

coKpameHiiH, 

MM  PT.  CT./ceK 

2.  Hnc(japKT  5  cyTOK 

29 11  ±392 

4388±420 

1802 ±581 

3.  Hohoa  +  HH$apKT 

5  cyTOK 

3842±171 

5754±214 

3890±264 

4.  OKCHn-6  +  hh- 

c[)apKT  5  cyTOK 

2629±532 

4673±406 

2819±G42 

Pl-2 

<0,05 

<0,01 

<0,01 

P2-3 

<0,05 

<0,01 

<0,01 

P2-4 

<0,1 

<0,1 

•  <0,1 

C-KOpoCTb 

1.  KompoAb 

1837±114 

2531  ±99 

1660±178 

paccAaoAcnnfi, 

2.  IlncjbapKT  5  cyTOK 

1638 ±138 

2220±181 

1111±188 

MM  PT.  CT./CCK 

3.  Hohoa  +  uu^apitT 

5  cyTOK 

2344±206 

2545±218 

1957±237 

4.  OKCHn-6  +  Hii- 
(jiapiiT  5  cyTOK 

1800±400 

2290±189 

1957±313 

Pl-2 

<0,1 

<0,1 

<0,05 

P2-3 

<0,01 

<0,05 

<0,05 

P2— 4 

<0,1 

<0,1 

<0,05 

HO  15  H  23  MM  pT.  CT.,  a  y  HUIBOTHBIX  C  HH<J)apKTOM  —  TOJILKO  6  II 
12  MM  px.  CT.  COOTBeTCTBeHHO.  HhBIMH  CJIOBaMII,  KOr^a  OTTOK  KpOBII 
ot  /Kejiy,n;oTiKa  nojiHOCTtio  iipeKpamen,  flnacTOJiiiHecKoe  AaBJieirae, 
b  6ojibmoH  cTeneHii  3aBnciiMoe  ox  npiixoKa  KpoBH,  oKauMBaeTCH  y 
JKIIBOTHLIX  C  HH$apKTOM  B  2  —  3  pa3a  MeHBIHO,  .  TieM  B  KOHXpOJie 
(p<0,01).  3to  c  Gojibihoe:  ftOJieii  BepoHTnocTii  CBiiAeTejiBCTByeT, 
hto  npiiTOK  KpoBH  k  noBpeHS^eniioMy  JKejiyflOHKy  yMeiiBinen  h  opran 
Haxorn,HTCH  b  ycJiOBiiax  peryjinxopnoM  pa3rpy3KM. 

B  cooxBexCTBHH  c  cymecTByiomHMii  npeACTaB.ueimflMH  xaKoro 
po/i;a  KoopflnnaTopHoe  CHHJKemie  $yHKii;HH  KpoBooSpaipeHHfi  npiiMe- 
iiiixejiBiio  k  ciiiiJKeHiiBiM  bo3MO?khocthm  noBpe>K;i;eHHoro  3BeHa  re- 
Mo^HHaMHKH  iirpaeT  Banmyio  pojiB  b  npeflOTBparpeiiHii  ne^ocTa- 
TOMiiocxii  cepMua  npii  nopoKax  h  3a6ojieBannflx  jrerKiix;  ono  hbjihgx- 
ch  BepoiiTHoii  npHHHHOH  chhjkghhh  aprcpiiajibiioro  ;i,aBJieiiHfi  y 
6ojibhbix  rimepTOHii'iecKOH  6ojie3HBio,  nepenecmiix  iiii(|)apKx  MHOKap- 
«a  [MeepcoH,  1968].  Pa3yMeeTCH,  (^jghomgh  CHii/KGHnoro  /piacTOJiii- 
BecKoro  AftBAeniifl  npn  3KcnepiiMeHTajiBH0M  imc])apKxe  y  /KiiBoxiibix 
MOJKHO  OO'BHCnHTB  H  nOBBIIHGHHOH  paCTfl>KHMOCTBIO  erO  HCTOIIHGHIIOH 
ctghkh,  3axBaiiGHHOH  nGKposoM,  h  nocjiGAyionpiM  pySpeBaHHeM. 
B  imaHe  Harnero  h3jiojkghiih  cymecxBeiiHO,  hto  He3aBiiCHMO  ox  npii- 
HIIHBI  3TOrO  HBJIGHIM  pe3KOe  CHHHtGHHG  /JIiaCTOJIIIHGCKOrO  AaBJIGlIIIfl 
03HaHaeT  ywenBinenne  CTenenn  pacTiDKOHiiH  coxpaHiiBineHCH  nacxH 
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MuoKapfla  MtejrynoMKa  h  b  cooxBexcxBHH  c  MexaHH3M0M  CxapjraHra 
AOjukho  npiiBecTii  k  CHiuKemiio  cnjibi  coKpameuim,  t.  e.  pa3BiiBae- 
Moro  flaBJieHiifl.  ftencxBHTejibHO,  b  ycjioBiiax  MaKCHMaJibnon  Harpy3- 
kh,  co3flaHnoii  nepeJKaxneM  aopTbi,  pa3BiiBaeMoe  aas-'ieHiie  h  IIOC 
y  jkhbothbix,  iiepeiieciuiix  mnftapKx,  cniuKeHbi  Ha  25—35%,  cKopocTb 
coKpamennfl  na  5-ii  cenyiiAe  yMGiibineHa  Ha  xpexb,  Ha  25-ii  ceKyiiAe, 
Korfla  pasBMBaexcH  yxoMJiemie  cepAba,—  Cojiee  new  b  2  pa3a. 

PasyMeexcH,  nex  ocnoBamiii  cnHxaxb,  axo  cmnKeHiie  AHacxojraae- 
CKoro  AaBJieHHH  cocxaBJiHex  eAimcxBCHHyio  lipiiHHHy  axoii  Aeiipeccim 
coKpaxiixejibHOM  (|)yHKH,nii  cepAAa  npn  aKcnepHMeHxaJibiioM  iiHcjpapK- 
xe.  Hpyroii  npH'iimoii  axoro  hbjigiiiih  Moryx  owxb  BbiKJiiO'iemie  113 
coKparpemiH  sHaaiixejibiioH  aacxii  MiionapAa  h  bjiiihhhg  pyonyiome- 
rocH  iiGKpoxinecKoro  oaara  na  AeHxejibiiocxb  cepAba.  CymecxBenuo, 
'ixo  a»>kg  gcjih  paarpysKa  cepAHa  cocxaBJiaex  rjiaBiiyio  iipiiaimy 
ciiHJKeHHH  ero  cJxyiiKnini  npn  oKcnepiiMeHxajibTioM  HH<|>apKxe  y  mo- 
jroAbix,  HHTaKXHbix  b  ocxajibiioM  jkhboxhbix,  xo  paarpy3Ka  axa  pea.’in- 
3yexcH  b  oxbgx  na  HOBpejKAeHHe  n  npn  npoanx  paBHbix  ycjioBiiax 
AOjmviia  obixb  nponopunoHaJibHa  noBpeJKfleHHio.  9xo  oanaaaex,  axo 
AGnpcccHH  coKpaxiixGJibHoii  (J)yHKU,HH  CGpAAa  npn  aKcnepimeHxaJib- 
hom  im^apKXG  MiioKapAa  napaAy  c  pa3MepaMH  neKpo3a  h  (JxepMen- 
XeMHGH  MOJKGX  CbIXb  HCII0JIb30BaHa  K3K  KpiLXepHH  HOBpG>K/l,GHII>I 
cepAPa  npn  M3yaeniin  npocJnuiaKxiiaecKoro  3$(j)eKxa  anxnoKcnAanxoB. 
B  cooxBexcxBnn  c  3xhm  H3  Maxepnajia  xa6ji.  42  cjieAyex,  axo  y  jkh- 
Boxiibix,  KOXopbiM  b  xeaemie  5  cyxon  nocae  nepeBasKii  KopoHapHoii 
apxepnn  bboahjih  iiohoji,  cniUKeHne  AHacxojmaecKoro  AaBjiemia, 
xapaKxepnoG  A^a  3KcnepHMeHxajn>Horo  innJapKxa,  n  onncaHHaa 
xojibKO  axo  AenpccciiH  coKpaxuxejibnon  $yHKrpm  oxcyxcxBOBajin. 
Ajih  OKCHn-6  axox  npo|>HJiaKxiiliecKHH  3c{x|)eKx  b  noKoe  Ha 
5-ii  coKynAe  nepeJKaxna  0Ka3aJica  HeAOCxoBcpHbiM,  a  Ha  25-ii  ceKyH- 
AG,  npn  pa3BHxini  yxoMjieima,  npyxoM  naAeimn  c]>yHKii,mi  cepAPa, 
oh  b  nojiHon  Mepe  peajiinioBajica.  9<|)c])eKx  OKCHH-6  oiiaaajica 
AocxoBGpHbiM  no  bcgm  noKa3axejiaM:  anxiiOKCiiAaHX  3axopM03iui  pa3- 
BiixHG  yxoMJiennn  cepAAa,  b  pe3yjibxaxe  paaBimaeMoe  AaBJieime  b 
copAHe  «HH(|)apKXHbix»  JKHBOxiibix  He  oxjnniajiocb  ox  Konxpojia, 
a  nacxoxa  ccpAHaSneHnii  n  HOC  0Ka3ajincb  Bbiuie,  aeM  b  Konxpojie. 
TaKHM  o6pa30M,  npeABapnxejibHoe  BBCj^eiine  o5onx  aHXHOKCHAaHXOB 
b  xoii  hjih  iiHoii  mg  pc  npeAynpe/KAaJio  Hapymeiiifa  coKpaxnxejibnoii 
(jpyiiKUHH  npn  ni h g m  h a g ck o m  iienpoae  MnoKapAa. 

B  AaJiBnenmeM  npn  naBaabiBaiiHH  BbicoKoii  aacxoxbi  coKpamenira 
y  JKHBOxiibix  c  3KcnepiiMcnxaJibHbiM  mi(|)apKX0M  xaKJKe  Ha6jnoAaJiocb 
CHiiJKeHHG  AHacxojiHHGCKoro  AaBJiennH,  conpoBOJKAaeMoe  npn  $ii3H0- 
jioniHGCKHx  aacxoxax  (ox  320  ao  400  coitpameHim  b  1  mhh)  yMeiib- 
nienneM  pa3BHBaeMoro  AaBJiemiH,  a  xaKJKe  CKopocxn  coKpamemia  n 
paccjia6jieHHH.  KpnBbie  na  pnc.  50  noKa3biBaiox,  axo  npeABapnxejib- 
Hoe  BBeAeniie  aHxiioKCHAanxoB  AocxoBepiio  yMeHbunuio  3xy  Aenpec- 
chio  cOKpaxnxejibHon  $yHKii;HH.  TamiM  oopaaoM,  npeABapnxejibHoe 
BBOAenne  nayaaBniiixcH  cnHxexnnecKnx  aiixiioKCiiAaHxoB  b  xoii  hjih 
hhoh  cxeneHH  npeAynpejKAaex  HapyrneHiia  cxpyiixypbi  h  <$yHKpmi 
cepAAa  npn  nmeMiiaecKOM  HeKpo3e  MHOKapAa.  OAnano  npimeHHxejib- 


Pnc.  50.  BjniHHiie  anmoKCHAanTOB  Ha  AHHaMiiKy  AnacTO.nrxecKoro  (BBepxy) 
n  pa3BHBaeMoro  (BHH3y)  AaBJicnna  b  JieBOM  jKeJiyAOHKe  y  jkhbothbix  c  3Kcne- 
pnsieHTajiBHBiM  nn^iapKTOM  MnoKapaa  npn  HaBH3BiBaHiiii  bbicokoh  aacTOTBi  co- 

KpameHHH 

l  —  KOHTpoJibj  2 — OKCnepii.MeHTajibiibiit  niuJapKT;  3  —  iiohoji +9KCiiepiiMeHTajibHbiii  rni- 
(t»apnT;  4  —  OKCHn-6 +3KcnepHMeHTajibHbift  mujiapKT.  no  och  aSciiHC  —  naCTOTa 
cepneiHbix  coKpameHint,  mhh;  ho  och  opHnnax  —  HaBJieHiie,  mm  pt.  ct. 


ho  k  <|>yHKn,iin  npo^njiaKXHaecKnn  3(|)(|)eKX  HOHOJia  npoaBjiaaca  b 
noKoe,  npn  KpaxKOBpeMeHHoii  n  A-anxeJibHoii  Ma-KCHMajibHoii  Harpys- 
Ke,  npn  naBa3biBaHHH  bbicokoh  aacxoxbi  coKpamemiH,  a  A-aa 
OKCHH-6  on  6biji  BbipajKen  iojibko  npn  AjniToJibiioii  MaKciiMajib- 
noii  narpy3Ke  ii  yxoMJieniiH  h  ocoCenHO  aexKO  npoaBJiaJica  yMenb- 
inenneM  na6jnoAaBiueHca  npn  yxoMJiennn  6paAHKapAiiM. 

Mexanii3M  axoro  npo^njiaimmecKoro  3$(|)eKxa  MOJKex  6bixb 
cBaaan  c  xpena  acnei-cxaMii  AeiicxBiia  anxHOKCiiAaiixoB.  Bo-nepBbix, 
no  HGKoxopbiM  AainibiM,  anxnoKciiAaiixbi  aepe3  yBCJinaenne  conpa^Ke- 
hhh  oimcaenna  c  (J)oci|)opiijiiipoBaHneM  yMenbiuaiox  noxpcGjienne 
KncjiopoAa  opranH3MOM  [BjiaAHMiipoB  n  AP-,  1976]  h  xeM  caMWM 
Moryx  yMeHbinaxb  xpe6oBanna,  npeA'bHBJiaeMbie  k  cepAny,  h  noxpeG- 
Jieime  KncjiopoAa  caMHM  MHOKapAOM.  Bo-Bxopwx,  HineMHa  MiionapAa 
y  JKHBOxiibix  3aKonoMepno  conpoBOJKAaexca  aBjiemiaMH  cxpecca, 
ii  b  aacxiiocxH  yBejinneHEbiM  BbiAejieHneM  KaxexojiaMHHOB  b  MiioKap- 
Ae  [Wollenberger,  Schahab,  1965].  9xo,  b  cboio  oaepeAt,  Bbi3biBaex 
aKxiiBamiio  HOJI  b  cepAeaHoii  Mbinine  [KyApnH  ii  AP-,  1975;  Koran, 
n  AP-j  1976]  n  xeM  caMbiM  MOJKex  ycyrybaaxb  ee  noBpeJKAeHiie  npn 
nmeMHH.  AHxnoKCHAaHibi  HHrnbnpyiox  nOJI  h  3(|)(|)eKiHBH0  npeAy- 
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npeJKpaiox  noBpejKpeHna  cepppa  npa  cxpecce,  coOTBeTCTBeHHO  ona 
Moryx  ycTpaHHTB  conyTCTByioipee  CTpeccopHoe  noBpejKpeHne 
MHOKapfla  npa  ocTpoii  ameMaa.  B-TpeTBnx,  aKTHBapaa  1IOJI,  koto- 
paa  B03HHKaeT  b  Maoaappe  b  cbhsii  c  penep<|>y3Ben  a  peoKcareHa- 
pneii  bohbi  nepBaanofi  ameMaa,  TaKJKe  MoaseT  npepynpeJKpaTbca 
npcABapnTejiBHBiM  BBepenaeM  aHTHOKCapaHTOB. 

B  coBOKynHOCTa  axa  acneKTLi  peacTBaa  aoaojia  a  OKCHII-6 
cxaJia  ripaaaaoa  Toro,  hto  npepBapnxejibHoe  BBepemie  oooax  aHTa- 
OKcaflanTOB  3HaaHTejiBHO  yMeatmaao  pa3Mepi>i  anieMaaecKoro 
iieaposa  a  cBaaaHHbie  c  iimm  aapyrnenaa  coKpaTHTejibHoii  $yHKpna. 
9tot  npo$MJiaKTHaecKaa  9$<£eKT  paeT  ocnoBaHae  pjia  kjihhhko- 
$H3HOJiorHaecKoro  aayaeniia  peiicTBna  anTBOKcapaHTOB  npa  aiueMn- 
aecKoa  6oJie3HH  cepppa,  npa  Koxopoa  BepoaxnocTb  B03iiiiKnoBeaua 
nmJmpKxa  Maoitappa  pocxaTOHHO  Bejnraa. 

/J,aanwa  pe3yjiLTaT  ao6ypaji  Hac  6ojiee  o6cTo>rrejibuo  accjiepo- 
BaxB  BJiaaiiae  aHTHOKCapaHTOB  a  npeffipe  Bcero  BOAOpacTBopaMoro 
aaxaoKcaAaaxa  a3  KJiacca  OKcanapapaHOB  —  OKGMII-6  —  na  ranoK- 
caaecKoe  aoBpeJKpeHae  cepppa.  llpa  axoM  b  KaaeciBe  Kpalepaa  xa- 
Koro  HOBpeJKpeHaa  ulijio  ii36paiio  xopomo  B3Becxaoe  aBJieHae  — 
ranoKCaaecKaa  Koaxpaaxypa  aaoaapoBaunoro  aaoBOjnoManecKoro 
cepppa,  itoxopyio  mojkho  opemiBaTb  KOJiaiiccxBeHHO  ao  aapacxaaaio 
AaacxojiaaecKoro  AaBJieHaa  b  repMexa3apoBaHHoii  noaocxa  jieBoro 
}KejiyAO'iKa.  B  aamax  onBixax  na  H30BOjnoMaaecKOM  cepppe  npbic 
ranoKcaa  pjiiuiacb  20  Man.  Bbiacniuiocb,  axo  Bejiaanna  paaCTOJiiiHe- 
CKoro  paBJieniia,  x.  e.  AaBJieaaa  noKoa  B03pacxaex  npa  axoM  BecbMa 
snaaaxeJibao  —  ao  40  mm  px.  cx.  B  coBOKynHocxn  c  penpeccnea  ca- 
cxojiaaecKoro  AaBJieaaa  axo  npiiBOAax  na  20-n  Mimyxe  rnnoKcnn  k 
irapenino  pa3BiiBaeMoro  paBjieHiia  co  105  a°  25  mm  px.  cx.,  x.  e.  6o:iee 
neM  b  4  pa3a  no  cpaBHeHnio  c  hcxoahoh  Bejinaimon,  a3MepaBiaeaca 
b  ycjioBiiax  xopomeii  OKcareHapaa.  Ha  a3onapoBanHbix  cepppax  jkb- 
boxebix,  nepenecmiix  BEG,  axox  noBpe/KpaioipHH  a$c|)eKx  rnnoKcaa 
OKaaajica  3naaaxeJibHO  6ojiee  rjiy6oKHM:  Koaxpanxypa  BbisBana  nop'B- 
eM  piiacxojianecKoro  paBJiemia  ao  47  mm  px.  cx.  a  b  coBOKynnocxbio 
c  Aenpeccnea  cncxojiaaecKoro  AaBJieaaa  axo  npiiBeJio  k  yMenbrnemno 
pa3BnnaeMoro  AaBJiemia  ao  14,5  mm.  px.  cx.,  x.  e.  b  5  pa3  no  cpaBiie- 
nnio  c  ncxoAHbiM  ypoBiieM.  liocKOJiBKy  aMenno  pa.miiBaeMoe  paBJie- 
nae  oiipepejiaex  b  pa6oxaioipeM  cepppe  BeJia'iimy  yAapnoro  oG'beMa, 
xai-toro  popa  Aenpeccaa  coKpaxinejibHoft  (JiyuKiuni  cepppa  b  ycaoBii- 
ax  pejroro  opranH3Ma  iiMejia  6bi  onacHbie  nocaepcTBiia. 

rjiaBHbia  pe3yjibTax  nccjiepoBaHiia  coctobji  b  xom,  axo  b  Tex  >kc 
ycjiOBMHX  aKcnepaMenxa  nsoJiapoBaniibie  cepppa  /Kbbotiii.ix,  b  Teae- 
mie  3  cyTOK  a°  aadoa  nojiyaaBinux  OKCHII-6  (80  Mr/nr  lmyxpa- 
Cpiomnnno,  eHicpHeBiio) ,  lie  oTiieaajia  Ha  rnnoKcaio  AOcxoBepHbiM 
noA'beMOM  paacxojiaaecKoro  AaBJieHaa  a  pa3BirrncM  KOHxpaKxypbi; 
cooTBexcTBeimo  pan  othx  ceppep  ne  peaJiH30Bajiocb  Mnoroapaxiioe 
napenae  pa3BiiBaeMOro  AaBJienna. 

9xo  nojinoe  npepynpeavpenne  KOiixpaKxypbi  cepppa  anTnoKcnpan- 
tom  OKa3ajiocb  OAniiaiiOBo  9$$eKTHBHbiM  nan  pjia  cepAep  Konxpojib- 
Hbix  JKiiBoxHbix,  xan  a  AJip  /KiiBoxHbix,  nepenecmiix  c  rpecc. 


B  pejiOM  H3JiojKenHoe  CBiiAexejibcxByex,  hto  aKxiiBapaa  nOJl 
arpaex  pojib  He  tojibko  b  pa3BiiTiia  CTpeccopiibix  a  peoKciireaaii;iioH- 
hbix  noBpe>KAeHnii  cepAna,  no  a  b  pa3BiiTaa  ranoKcaaecKoa  KOiiTpaK- 
Typia,  KOTopaa  aBJiaexca  oahhm  H3  onacubix  ocjioJKHenna  npa  one- 
papaax  na  xaa  na3biBaeMOM  oxapbixoM  cepppe.  CjieAOBaTejibno,  npn- 
MeHemie  aiiTaoKCHAaiiTOB  npeACTaBJiaex  coooii  nepcneKxiiBHbii'i  nyxL 
6opb6bi  c  3a5ojieBaiiHHMa  cepppa. 

9to  aaKJiioaeHiie,  OAiiano,  ne  caMoe  raaBHoe.  Bojiee  cymecxBen- 
HbiM  npeACxaBjiaeTca  Bbixenaioipee  H3  nero  cjieACXBae,  Koxopoe 
COCXOHX  B  TOM,  HTO  6  3a6UCUM0CTU  OT  eCTeCTBeilHOZO  (IHT UOKClld dHT- 
H020  cTaryca  opzanu3Ma  —  or  mou^uoctu  ezo  auTuoKcudaHTitbix 
cucreM  —  odno  u  to  Dice  CTpeccopuoe  ujih  zunoKcunecnoe  eosdeucr- 
CTGue  Mower  jiu6o  ebi3earb  anTueayuio  TIOJI  u  noepeoicdeuun 
cepSya,  jiu.6o  lie  eu3eaTb  stux  sw/iemiu.  Dro  03Hauaer,  hto  aHruoncu- 
dauTHbie  cucreMbi  opzanu3Ma  e  npRMOM  cMbicjie  npedcraejisiioT  co6ou 
ecTecreeHHyio  cuctcmij  npotfnuiaKTUKU  crpeccopubix  u  zunoKcunecKiix 
noepexcdeHuu.  B  CBasa  c  9thm  caeAyeT  BcnoMHHTb,  hto  (JepMeiiTHbic 
anTiioKcaAaHTHbie  cacTeMbi  cynepoKciiAacMyTaaa  a  rJiiOTaxaoiinepoK- 
caAa3a  aBJiaiOTca  HHAypa6e,7ibnwMa  cacTeMaMa  a,  caepoBaTejibiio, 
npa  noBTopHHx  aKTiiBapaax  nOJI  ax  moiphoctb  b  npaHpane  AOJi/KHa 
napacTaTb.  Taiioro  popa  noBTopnaa  CMeHa  rnnoKcaa  a  peoKcnreHa- 
paa  cocTaBJiaeT  ocnoBy  apanTapaa  k  nepaopaaecKOMy  peacTBino 
6apoKaMepHoa  rnnoKcaa  a  6biJia  acnojib30BaHa  naMii  pjia  npo(|niJiaK- 
THKa  caMbix  pa3JiaaHbix  noBpejKpeHna  M03ra,  KpoBOo6paipeHaa, 
b  aacTHOCTa  p.aa  npo(|)HJiaKTaKH  CTpeccopHbix  noBpejKAeHaii.  npotfia- 
JiaKTaaecKaa  3(|)(J)eKT  9Toa  apaniapaa  6bia  noppo6ao  onacan  b 
tji.  II  a  npiiMeHHTejibHo  k  cepppy  BecbMa  cxopen  c  npoc()ii.aaKTHae- 
ckhm  9(|)(|)eKTOM  aHTiioKCiipanTa  noHOJia.  9to  conocTaBaenae  naxo- 
Aht  CBoe  npaMoe  06'baciieHiie  b  ycTaHOBJieHHOM  Tenepb  (JiaKTe,  hto 
apanTapaa  k  rnnoKcaa  noBbimaeT  moiphoctb  aHTHOKcapaHTHbix 
cacTeM  opraHii3Ma  a,  nopo6no  xaMaaecKaM  aiiTaoKcapaiiTaM,  npe- 
AynpeaipaeT  aKTiiBapaio  nepenacHoro  OKHCJienaa  JinniipoB  npa 
CTpecce  (cm.  tji.  II). 

IToBbimeiiHeM  aKTHBiiocTa  aHTHOKcapanTHbix  cacTeM,  no-BHAiiMO- 
My,  MOJKeT  6wtb  oOTjacHea  a  ppyroa,  bo  MHorax  OTiiomeimax  ypa- 
BHTejibHbia  ^)aKT,  npopeMOHCxpapoBaHHbiH  b  CBoe  BpeMH  b  jia6opa- 
Topaa  n.  ropa30HTOBa.  HBJienae  oto  coctoiit  b  tom,  hto  apanTa- 
paa  k  noBTopnoMy  9JieKTpo6ojieBOMy  CTpeccopaoMy  BoapeacTnaio  — 
paaBiiTTie  Tan  na3BTBaeMoa  (Jiaai.T  pesacTenxnocTa  —  3naaaTejibiio 
yBejiaaiiBaeT  TOJiepaaTnocxb  jhiibothbix  k  HOHa3apyioipea  papaapaa 
[PypanoB,  1963;  3mmhh,  1970],  noBpejKpaioipaH  aiJicfieKT  KOTopoii, 
Kaa  H3BecTiio,  peajiasyeTca  aepe3  aKTiiBapiiio  CBoSopaopapaKajibHoro 
oKiicjieHaa.  OaKTbi  Taaoro  popa  paroT  ocnoBanae  npepnojiaraTb, 
hto  opaH  ii3  Mexanii3MOB  noBbimenaa  pe3HCTeHTH0CTn  npa  apanTa- 
pna  k  ranoKcaa,  $H3aaecKiiM  narpy3KaM,  noBTopnwM  CTpeccopnbiM 
B03peacTBHHM  coctoht  b  nocTeneHHOM  noBbiraenaa  moiphoctii 
aHTaoKcapaHTHbix  cacTeM  opraHH3Ma.  9to  npeAnojiojKenae  aoppa3y- 
MOBaeT  BajKHyio  poab  aHTaoKcapanTnbTx  cacTeM  b  apanTapaa  opra- 
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nn3Ma  k  mnpoKOMy  Kpyry  $aKTopoB  cpe^w  —  pojil  sthx  cncTeM  b 
(JjeHOTimiiBecKOH  aflaniapun. 

flpyron,  6ojiee  o6m;im  acneKT  npo6jieMti,  coctoiit  b  tom,  hto 
nepeKHCHoe  OKiicjicime  jraroiAOB,  peryjmpyeMoe  cooTHomemieM 
aiiTH-  h  npooKCH^aHTOB  b  oprami3Me,  HBJiaeTCH  tojilko  oahhm  113 
(|>aKTopoB,  MOflH(|)iinHpyioin;nx  jramiAHbra  cocTaB  MewSpaH.  Pojil  He 
MeHee  bb^khlix  MOAHcjniAHpyioiAiix  (jpaKTopoB  nrpaeT,  no-BHAHMOMy, 
aKTHBHOCTL  <J>oc<J>ojmna3  II  cneKTp  nocTynaioipHx  b  opramiBM  c 
niiipen  JKirpnwx  khcjiot.  BosHimaionpiH  b  HTore  RHHaMHKa  $oc$ojih- 
minnoro  cocTaBa  MOMfipan  OKaabiBaex,  kbk  TenepL  ycTaHOBJieHO, 
CymeCTBeHHOe  BJIHHHH8  Ha  aKTHBHOCTL  OCIIOBIILIX  JIOKaJIIISOBaUHLIX 
b  MeM^panax  $epMeHTHLix  chctom  opraHH3Ma.  K  MeM6paH0CBH3an- 
hlim  jinnurtsaBHCHMLiM  c|)epMeirraM  otiiochtch,  b  aacTHOCTH,  HaTpira- 
K-ATOa3a  h  a^eiiiiJinHKJiaaa  capKOJieMMLi,  Ca-ATOaaa  CTTP  h  apy- 
me  c|)opmohtli,  iirpaioiiiiiie  KJiioneByio  pojil  b  >KH3iieACflTejibH0CTii 
kjiotkh  li  pejioro  opraHH3Ma  [cm.  ofoopbi:  MiiKOJiLcaap  h  aPm  1974; 
PpnGanoB,  1975;  BypjiaKOBa  n  AP-,  1978;  Farias  et  al.,  1975; 
Duck-Chong,  1976]. 

3to  naBOfliiT  na  mlicjil,  hto  ornocurejibHO  dbicrpo  eo3tiuKaK>mue 
nod  ejiusiHueM  enemnux  cpanropoe  u3MenenuH  jiunudnozo  cocraea 
M6M6pan  u  nocjiedyioique  u3MenenuH  aKTuenocru  jiunud3aeucuMbix 
(fjepMeHToe  Mozyr  uzparb  pojib  eaxcnozo  3eena  e  Mexanu3Me  adanra- 
yuu  opzanu3Ma  k  cpede.  Tanoe  6ucrpo  peajiU3ywu^eecH  3eeno 
adanraijuu,  ne  3aeucuMoe  or  6uocunre3a  fiepMenroe  u  yeejiunenun 
ux  nonyjisii{uu ,  no-euduMo.uy,  Mower  6birb  ocyu^ecrejieno  eu+e  na 
drane  cponnou  adanrayuu  u,  ranuM  o6pa30M,  npeduiecreyer  dojizo- 
epeMennou  adanrayuu,  e  ocnoee  noropou  Jiewar  aKTueai^ua,  6uocun- 
re3a  dejinoe  u  cpopMupoeanue  crpyKrypnozo  cjieda.  OieBimno,  npo- 
Bepna  flaHHoro  npefliioaoHemiH  npeflycMaTpiiBaex  SKcnepiiMeiiTajib- 
noe  HsyaeHHe  jpmaMiiKii  MeTa6ojiH3Ma  jiiiiihaob  b  KJieTKax  cncTeM 
opraHimia,  oxBeTCTBeimbix  sa  aganTapmo  k  ocnoBiiLiM  cJiaKTopaM 
cpe;i;Li. 

PaccMOTpeHHLie  xpn  ciicxeMbi  ecxecTBeHHoii  npo<|)ujiaKTHKii  CTpec- 
copiiLTX  noBpejKgeniiH  (rAMKepniiecKaji  TopMoanan  cncTeMa  tojiob- 
Horo  M03ra,  npocxarjiaH/praLi  h  aiiTiiOKCiiflaHTHbie  cucTeMLi),  pa3y- 
Meexca,  He  HCiepnbiBaioT  apcenajia  cpe^cTB,  3a  cieT  KOTopbix  opra- 
HH3My  ygaexca  ocxaTbca  iieBpegiiMbiM  b  THJKejibix,  gjiHTejibno 
/leHCTByiomux  CTpeccopiibix  ciixyapnax.  OAHaKO  yacT  poaii  3thx  ch- 
cxeM  ripnGjiiUKaox  Hac  k  noHHMaHHio  o^mero  Mexaini3Ma  aAanTanini 
opraHH3Ma  k  xa>KeJibiM  cxpeccopiibiM,  t.  e.,  no  cyipecTBy,  3KCTpe- 
MaJibHbiM  cHTyaipiaM,  ii3  KOTopbix  /i;jiHTejibnoe  Bpenn  nejib3H  yiiTu 
ii Jin  ne  cjiejiyeT  yxoflHTb. 

BoApaJKaa  3TOMy  ecTecTBeimoMy,  c(J)opMiipoBaBmeMycH  b  npo- 
n,ecce  3bojiiou,hh  Mexaini3My,  y>Ke  Tenepb  oKaaajiocb  B03M0>KHbiM 
ocymecTBHTb  xiiMiPiecKyio  npo^HJiaKTHKy  CTpeccopiibix  noBpe/KAe- 
IIHII.  Paiiee  6lijio  noKasano,  hto  npeABapHTejibHaH  a^anTanna  jkiibot- 
hlix  k  rnnoKcnn  iijih  xoJioAy  mojkot  6litl  ncnojib30Bana  He  tojilko 
Ajih  npo^HJiaKTHKH  cxpeccopiibix  noBpejKfleHHii,  ho  h  A-a#  Toro,  iito- 


6bi  ii3MeHiiTb  noBegeHne  b  cTpeccopHbix  cnxyapiiax  b  blifoahom  A-a^ 
oprami3Ma  HanpaBjienHii:  aAanTiipoBaHHbie  MiiBOTiibie  Morjiii  peajm- 
30BaXb  H\II3HeHIIO  HCOOXOAHMblH  nHTbeBOH  pecjpJieKC  BOnpeKlI  Gojiii, 
oSHapyjKiiBajin  noBbimeHiiyio  arpecciiBnocTb  bo  BHy  xpiiBiiAOBOM 
6opb6e. 

B  coBOKynnocTii  stii  $aKTbi  npiiBOAHT  k  Mbicjiii,  Hxo  AaJibneHHiee 
AejieiiaripaBjieniioe  H3yiieHiie  MaTepnajibiioro  cy6cTpaxa  aAanTan,iin 
k  CTpeccopHbiM  ciiTyapiiHM  Mo?KeT  cnoco5cxBOBaxb  pa3pa6oxKe  moto- 
Aob  iipoc|)iiJiaKTiiKii  3a6ojieBaHHH,  Bbi3biBaeMbix  cxpeccoM,  it  Mexo- 
Aob  ynpaBJieniiH  noBeAenneM  b  oKCTpeMaJibiibix  CHTyapnax. 


256 


3aKJH0HeHne 


ftpcBiiHfi  myMcpcKan  jiereBga  CBiifleTejiBCXByeT,  hto  okojio  cbmh 
tbichh  jigx  naaafl  repon  h  BepxoBiiBiH  JKpep  ropofla  Ypana  TaJiBra- 
Mem,  B03MymeHIIBIH  <|>aKTOM  HeH36e>KHOH  KOHEHIIBI  HeJlOBeKa, 
oTiipaBHJicH  k  6oraM  c  npoxecxoM  n  TpeboBamieM  SeccMepxHH. 
OSpaipancB  ceroflHH  k  dtoh  jierenfle,  mbi  noHHMaeM,  uxo  npoTecx 
FnjiBraMeina, '  CTporo  roBopa,  6biji  HeHayuHBiM,  Tan  nan  CMepTB 
lioHaGeJKHoe  3Beno  npopecca  jkh3hh.  OflHaKo  otot  npoxecx  3aK.n0- 
aaeT  Baaraoe  papiiOHajiBHoe  aepHo  —  on  npe/i;cxaBJiaex  co6oii  BBipa- 
/Kcmie  aKXHBHoro  OTHoraenna  nejioBeiia  k  npupofle,  BBipaJKenne 
cxpeMJienna  ynpaBJiaxb  abjighhamh  npnpop;Bi,  11  b  nacxnocxn  npo- 
peccaMH,  cocxaBJiaion^iiMH  ocnoBy  >kh3hh  caMoro  uenoBeKa.  9xo 
npucymee  nejiOBeKy  cxpeMJiemie  CBirpajio,  na  Ham  B3rjiap;,  rpoMap;- 
nyio  pojiB  b  B03HHKH0BeHHH  EayKii  Boo6m;e  h  6nojiornn  b  nacxnocxH. 

HiifliiBHflyajiBnaa  aflanxaium  oprannsMa  k  cpefle,  Koxopoii  no- 
CBHipena  oxa  nnura,  cocxaBJiaex  o/pay  H3  nan6ojiee  flpeBnnx  h  BMecxe 
c  xeM  nan6ojiee  bbikhlix  npoojieM  6nojiornH.  B  xeaenne  nocjiep,nero 
cxojieTHH  pa3Bnxne  ochobhbix  pa3,n;ejioB  stoii  npodjieMBi  oxjinnajiocB 
yfliiBHxejiBHon  nepaBnoMepnocxLio.  Bbijiii  cffeJiaHBi  <J>yHflaMeHTaJiBHBie 
oxKpbixna  b  oSjiacxn  H3yneima  peanpun  oprann3Ma  Ha  Gnoirornne- 
ckhg  (JjaKxopBi  cpep;Bi  —  MimpobBi  ii  Biipycni.  9th  oxKpwxiia  cocxa- 
bhjih  Bnanaae  aMnnpnnecKyio,  a  3axeM  nayunyio  ocnoBy  ycnemHOH 
npoc^HJianxiiKii  ochobhbix  HH^eKpHOHHbix  6ojie3HeH.  BMecTe  c  xeM 
MexaHE3M  aflanxapim  opranH3Ma  k  Mnoroo6pa3HBiM  $H3iraecKim 
(JaiixopaM  cpeffbi,  11  oco6enno  k  ee  3KcxpeMajn>HBiM  cxpeccopHBiM 
ciixyapHHM,  onasajica  H3yaeiiHBiM  3HawrejiBHO  MeHBme.  B  pe3yjib- 
xaxe  npo^HJiaKxiiKa  rjiaBHBix  neiraiJieKipiOHHBix  3a6ojieBamm, 
11  b  aacTHOCXH  KoponapHoii  6ojie3Hii,  rimepxoHini,  flnaSexa,  6jiacxo- 
Maxo3Horo  pocTa,  b  naxorenc3e  itoxopBix  cxpeccopnoe  noBpe>KfleHne 
Mi-paex  beccnopiiyio  pojiB,  ocxaexca  otkpbitoh  npodjieMoii  coBpeMen- 

Hoii  MejumiiHBi. 

Pa3BHBa0M00  B  axoii  imiire  npeACxaBJienne  0  MexaHH3Me  tpenoxn- 
hmhgckoh  a^anxapiiH  aBHJiocB  ocuoBaHiieM  p;jia  3<|)$eKXHBHon  ap,an- 
xapHOHHOH  H  xHMHaecKOH  npoc|)HJiaKxiiKii  cxpeccopnBix  IIOBpe>KAeHIlM, 
nacJieACXBeHHOH  rimepTonini  h  Apyrnx  3KcnepHMeHTaJiBH0  BBi3Ban- 
hbix  3a6ojieBaHHH.  9tot  pe3yjiBxax  no3BOJiaex  AynaxB,  axo  iiMemio 
AexajiBiiOG  iiayaeiine  MexannsMa  aAanxapnii,  oBJiaflemie  sxiim  Mexa- 
HH3MOM,  BOcnpoH3BeAeHiie  3(J)$eKX0B  aaanxapHH  c  noMomBio  xhmh- 
aecKiix  (jpaiixopoB  cocxaBJiaiox  Hanbojiee  nepcneKxiiBHBiH  noAxop,  k 
HOBBiHiennio  pe3HCxeHXHOCxn  opraHH3Ma  h  k  pa3BHxiiio  npoiJniJiaKTii- 
kh  Henii(|)GKiJ,iionHBix  sabojieBaniiH  aeJioBeKa. 
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Conclusion 


The  book  is  devoted  to  the  description  of  the  basic  mechanism  of 
the  organisms  adaptation  to  the  main  factors  of  the  environment 
and  the  ability  to  use  the  formed  adaptation  for  the  profilactic  of  the 
deseases.  It  was  shown  that  in  the  basis  of  the  adaptation  to  the 
physical  load,  to  the  insufficiency  of  the  oxygen  at  the  altitude, 
to  the  difficult  situations  of  the  environment  lays  the  activation 
of  the  nucleic  acids  and  proteins  synthesis  and  the  formation  of 
so-called  structural  traces  in  the  systems,  wich  is  responsible  for 
the  adaptation.  As  a  result,  the  physiological  power  of  such  sys¬ 
tems  increased.  Stress-syndrom,  which  appeared  as  an  answer  to 
the  action  of  any  new  factor  on  the  organism  is  the  necessary 
factor  of  the  adaptation.  It  is  supported  the  mobilization  of  the 
resources  of  the  organism  and  their  directed  transport  to  the  sys¬ 
tem  where  the  system  structural  trace  is  forming.  There  were  shown 
in  the  booc  that  under  certain  conditions  stress-syndrom  from  the 
factor  of  the  adaptation  transformed  into  the  cause  of  many  desea¬ 
ses  —  from  the  heart  and  stomach  damages  till  the  tumors  arising. 
Standing  on  this  original  concept  the  author  effectively  used  some 
drugs,  which  had  been  never  used  for  this  purpose  before,  such 
as  antioxidants  and  gammaoxibutiric  acid  for  the  profilactic  of 
the  stress  damages  of  the  heart  and  other  organs.  Then,  the  formed 
adaptation  to  the  insufficiency  of  the  oxygen  was  succesfully  used 
for  the  profilactic  of  the  heart  ^deseases  and  the  hereditary  hyper¬ 
tonia.  In  the  whole,  this  datas  the  gives  perspective  in  the  adaptatio- 
nal  and  chemical  profilactic  of  the  main  human  deseases.  The  book 
is  interest  for  the  wide  circle  of  the  biologists  and  physicians  and 
for  the  students  of  the  medical  colleges. 
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IIoAnHcaHO  k  nevaTH  12.12.80 
T-21806.  OopMaT  60x90»/ii 
ByMara  Tunorpat^CKaa  Ns  2 
rapHiixypa  oObiKHOBemiaH 
nenaTb  BbicoKaa 

y«i.  nei.  ji.  17,5  yv.-H3A.  a.  20,1 
Tapaat  9200  3K3.  Tim.  3aK.  3507 
IteHa  1  p.  60  K. 

Il3AaTCJibcTBo  «Hay«a» 

117864  TCn-7,  MoCKBa,  B-485,  npo$coro3iiaH  yji.,  90 
2-h  THnorpa$nn  HSAffrejibCTBa  «HayKa» 

121099,  Mockbb,  r-99,  niyOiiHCKHK  nep.,  10 


